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2098. Diameter of Molecules. J. Bernstein. (Ann. d, ‘Physik, 14, 
pp, 172-176, May, 1904. )—Assuming that in Lippmann’s electro-capillary 
apparatus the electro-capillary layer is made up by a layer of HgO which i is 
reduced by H-ions to Hg, and equating the work done in moving the 
meniscus, with the chemical energy of the reaction, we find the quantity of 
Hg0O involved and thence the thickness of the molecular layer of HgO. This 


_ gives for the electrical “double layer ” a thickness of about 618 x 10-7 mm., | 


one-thirtieth the thickness of the thinnest soap-bubble, but much the same as 


_ the thickness (Oberbeck) of the thinnest electrolytic deposit of metal which 


can produce a maximum of polarisation, The thickness of the superficial 
tension layer is greater than that of the electrical double layer, and the 
radius of action. of a molerole is about ten times its own radius. A. D. 


2099. Water jets P. E. Belas. (Roy. Dublin Soc., 10, 22. pp. 208— 
209, May 12, 1904.)—Photographs of falling jets. Drops leave the falling 
column with their major axis horizontal. The larger drops vibrate, being 
lengthened and shortened vertically. A tuning-fork placed on the stand 
makes the jet break up sooner, and the succession of vibrating falling drops 


presents to the eye the appearance of a jet with a beautiful wavy outline. 


Each vibration of the tuning-fork throws off a drop, and these drops falling 
on a stretched membrane produce a tone. If two forks be used, the’ 
membrane gives out the difference-tone of the two forks. A fine jet 
projected almost vertically upwards ceases to break into spray when the 
tuning-fork is applied to the stand; and if the pitch of the fork be high 
the jet may break up into three streams of ascending, —— revolving 
one another: A. D. 


2100. Limits Sensibility oy and Emanations. Berthelot. 
(Comptes Rendus, 188. pp. 1249-1251, May 24, 1904. }+The author considers 
that for iodoform the limit of sensibility of the olfactory organ is about 
one-hundredth of a billionth of a gramme contained in 1 c.cm. of air. 
Assuming that the substance volatilises at such a rate that, collecting it ina . 


vessel of 100 c.cm. capacity, the odour is noticeable in one hour, 1 gm. bed | 
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_iodoform would lose a billionth of a gm. per hour, or a little less than one- 
hundredth of a mgm. in a year. With musk the —_ lost would be much 
less, possibly a thousand times so. W. H. St. 


2101. Direct Method of Measuring Volume Elasticity. A. Mallock. 
_ (Roy. Soc., Proc. 74, pp. 50-52, July 19, 1904.)—The coefficient of volume 
elasticity is usually obtained by the help of, oigson's ratio in an indirect 
manner. ‘The author shows it is easy to use’ the followihg’ direct’ method : 
When a long, circular cylinder is acted on by internal fluid pressure, if the — 
walls are very thin compared to the diameter, of the cylinder, the stress in 
the material parallel to the axis is just half the stress at right angles to the 
axis in the tangent plane. Expressing the conditions of strain and stress in — 
the walls of the cylinder, it is found that the alteration in the length of a 
cylinder caused by fluid pressure depends solely on the volume elasticity, | 
and a simple formula can’ ‘bé obtained which with isotropic materials is 
K = Pr/6te, where P is the fluid pressure, r the radius and ¢ the thickness of 
the wall, and e the alteration in dimensions. To apply this method it is 
merely necessary to mount a suitable length of tube of the material to be 
experimented on so that it can be subjected to internal strain by fluid 
_ pressure and the variation in length measured. The tube is mounted 
horizontally and is supported at two ‘points by’ gymbal rings, One of 
these is held by a rocking Support ‘carrying a small reflecting prism 
having an index mark which is observed by a micrometer microscope 
with a }-in. objective. The only practical difficulty was due to the 
variation of the temperature of the room during the experiments, but it 
was found that the effect could be eliminated from the observations. | ‘The 
longitudinal extension was measured at 100, 200, 300, and 400 Ibs. pressure 
per sq. in., and the extensions when corrected for temperature and plotted 
in terms ‘of ‘pressure lie. on a Straight Hing. The following results were 


GS. Units x 10% 


The case of copper is remarkable, for in its hard-drawn condition it extends 
less in the direction of the arayring fae, a HEME, kube of steel would when 
| W. W. H. G. 


of Solids i in the of and Suspensions. 
W. Ramsden. (Roy. Soc., Proc. 72. pp: 156-164, Aug, 14, 1903.)—-The 
author finds that it is a common property of albuminoid solutions to form, 
more or less rapidly, at their surfaces, solid or very viscous skins, which can 
be collected in a purely mechanical way. Further, a large number of 
colioidal: solutions: of non-albuminoids,, more or, less fine suspensions and 
even solutions of crystalline bodies give: similar separations of solid or very 
viscous matter. The same takes place at the surface of contact of liquids — 
which, without being viscous, are capable of forming. persistent. emulsions, 
All:the substances here considered have the common, property of diminishing 
the surface tension of their the fundamental 
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presence of a gas-surface, ; In. some.cases very. thin skins. -were formed. on 
solutions of 1, of dissolved. substance, ina million.of water. ..The skins 
are partly soluble, and partly insoluble in water..,. The froth-bubbles: obtained 
with albumin, saponin, &c., exhibit, phenomena indicating that, the. skin .of 

bubble is, as. a whole, inelastic and comparable with solid matter... Bubbles of 
a pure 0°01 per cent. solution of saponin break down, into innumerable. small 


rods of solid saponin, although water i is able to dissolve 2,500 times as much | 


as separates out. These facts explain various hitherto obscure, phenomena, 
such as the formation of a skin on hot milk exposed to evaporation, the failure 


1 nfluence of on "he Elasticity an Invar Wire. 
‘A. Fornaro and C. E, Guye. (Archives des Sciences, pp. 697-619, 
June, 1904. Paper read, before the Société de Physique de Geneve, 1908. a 
The following table contains the results obtained after heatings of 12 hours’ 
duration. The method used was the comparison of two lengths. of the same 


! wire, by taking the time and number of oscillations between coincidences, 


first ” 78°°8 29°72 0°001884 


— 


was found’ that the tai in a fatther 
treatment at 56°C, for 12 hours produced only very slight difference in the 
modulus. Assuming the modulus G to be the same for both wires initially, 


values of in the relation G, {1 + —f} were 
ound : 


groa: Alteration of’ in Ww. A. 
Kahlbaum. (Ann. d. Physik, 14. 8. pp. 678-589, July 12, 1904. )—The 


. author’ refers to his previous researches on the alteration of specific gravity 


at very high pressures (Naturforsch. Gesell. Basel, Verh. 15. p. 17, 1908), in 
which it was shown that all metals, with the one exception of cadmium, show 
a return to a density lower than the original value, when pressures greater 
than 10,000 atmospheres, are applied, although. the density; increases up, to 
that point. He then describes further experiments in which the alteration, in 

molecular condition is produced by drawing the metal. through a,die, 
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‘prepared by Heraus, of Hanat, are then detailed with all the special precau- 
tions taken, illustrated by an exampl¢. From the platinum bar 6 mm. diam. 
three cylinders 82 mm. long, ‘of weight 82 gm., were turned down and the 
sp. gr. measured. These cylinders were then sent to be rolled and forged in 
_ the usual manner into rods 8 mm, diam., 55 mm. long (about), and again the 
sp. gr. taken.: The rods were then drawn into wires and the sp. gr. again - 
taken, the same procedure being ‘adopted with all the ‘samples. The mean 


gr. obtained ‘were as follows :- 


Platinum cylinder: 91:21387 _21°3060 211826 

rod, rolled and forged 21°4814 21°4194 21°4144 

» wire 1 mm. diam. (cold drawn)... . 214186 21°4226  21:4238 
Same wire annealed 8 min. (white heat) ..... 214814 214898 21:4824 
‘Platinum wire 0-7 mm. diam. (cold drawn)... 214181 broken 
Same Wire annealed 8 min, 21°4314 214882 
Platinum wire 0-4 mm. diam, (cold dravin 214142214147 21-4184 
Same wire annealed 8 min. . 21° 4308 = 21°4810 21°4317 


eee eee 


No, 2. 


_ These confirm the author’s former statement that after too great an applied 
pressure there is a return to the lower sp. gr., and the novel result that in 
strongly compressed wires the density is again increased by annealing is 
emphasised. A similar behaviour has been noticed in wires of chemically 
pure Pt, Pt + 10 per cent. Ir, Al, and Cu, also rolled Al sheet and commercial _ 
sheet zinc. Alteration of conductivity after annealing of cold-drawn wires of 
Pt, Pt-Ir, Al, and Cu has been observed. The worl of mae is referred to 
Abstract No. 1242 H. W. 


9105. the Vibrations Sel in by Collisions: Jj. H. Jeans. 
(Phil. Mag. 6. pp. 279-286, Aug., 1908.)—A molecule is supposed in this paper 
to be capable of motions of translation and of rotation about an axis, and also 
of small vibratory motions, which are supposed to be, and, if small enough, 
may be isochronous. If so, then in stationary motion of a system of mole- 
cules the ratio between the mean energy of the vibrations and the whole 
mean energy of the molecule must have attained a certain limit, or, if that 
limit be not attained, the system must be approaching that limit. It has 
been assumed on very great personal authority that the limit in question is 
Maxwell's law of equipartition, This, however, depends on a very precarious 
assumption, and ‘probably represents a limiting case only. However that 
may be, the ratio tends to a limit. It has been pointed out by Watson that 
a very long time may be required before the limit is actually attained. And 
this result is obtained by the author on independent grounds in the present 
paper. He supposes molecule A before its encounter with B to be executing 
a free vibration g¢=Ccospi+ Dsinpi. The mutual force V between A 
and B, which acts during the encounter, sets up in A a new vibration, and . 
the resultant is found from g= (C— (D + X)sin pf, X and Y 
being found from. ‘the equation x +iY = - al, the limits of integra-. 
tion defining’ the encounter. That gives an aes of the square of the 
amplitude X? + Y?—2 (CX — DY), and to find the average for all encounters, 
he neglects the free vibration coefficients C, D, and usés only X?+ Y*. The 
proof-is then given that’ this quantity is so small ‘that it would require 
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an immense Gear, according to the accepted values of »molecular speeds, Sie; 
for any ordinary gas to appreciably affect the ratio of the energies. The, — 
Paper ends with discussion of collisions molecular and free i 

Theory af Capillarity. G. Bakker. (Zeitschr. Phys. Chem, 48, 
pp. 1-89, May 10, 1904.)—This is a treatise on the theory of capillarity ab 
initio. We must, as the writer shows in the first ‘section, consider. two’ 
distinct kinds of forces in a fluid, one the thermic pressure in the interior, , 
which he says is a force per unit of surface, and is the same for all directions, 
the, other representing the “cohesion,” which depends on intermolecular: 
forces ‘having finite radius of action. And this, as subsequently shown,’ 


_ depends on direction in the capillary. layer, The statement concerning: 


thermic pressure appears to assume the well-known, but rather questionable, 
theorem that the forces om any molecule in the interior always mutually: 
cancel each other, the distribution being always uniform, notwithstanding _ 
the mutually attractive forces between molecules. It is impossible to abstract 

in detail the work of so extensive a treatise, the writer’s own summary of the 
results obtained is therefore followed: (1) The phenomena of capillarity 
necessitate the assumption of two different kinds of force, namely, cohesion 

and thermic pressure. The equation of state for a homogeneous phase . 
expresses analytically the condition of equilibrium between these forces and 


the external forces. (2) In the calculation of the rise of the fluid in a 


capillary tube, and: the downward pressure, it is unnecessary to’ consider 
Laplace’s molecular pressure. (8) The surface tension is a consequence of: 
the difference between the pressures parallel to and at right angles to the 


capillary layer, Its analytical expression is (pi — ps)dh, in which pr 


vapour pressure, ~, the pressure parallel to the ‘surface. (4) This agrees 
with the result found by Laplace for the same constant H. The potential 


per unit volume in the capillary layer is in absolute value equal to the 


cohesion in a direction parallel to the surface. (6) The mean value of 
the potential stands in the same relation to the mean value of the density, 
as the potential to the density in homogeneous phase. (7) Laplace’s H is 
equal to the difference between three times the work required to separate 
the mass elements of the capillary layer and the double of the virial of the 
attractive forces. (8) If the potential in the interior of a homogeneous 
phase i is proportional to the density, and outside falls rapidly to a constant, . 


it, must have. the: form —f. re (9) This potential satisfies the differential, 


equation = + a function which satisfies this’ 
equation can be regarded 'as potential of a mass of density p. (10) Analytical 
values are given for the cohesion at right angles to and toh aa to the surface. 


The value of: the surface tension is (F tk) ‘dis a2) Another 


expression is given for the. surface tension in, a. particular. case, and ihe 
differential equation, for the potential in the capillary is [See 
also Abstract No, S. H. B, 


Effect Small. Oscillations. in Conditions on of 
Two Variables. P,Duhem. (Comptes Rendus, 188. pp; 1813-1816; May 80; 
1904.}—This is an extension to two variables, a, 8, of the results obtained by’ 


bs 
% 
4 
2 
i 
Lit 


638' $ TENCE "RACTS 


thé writétfor one variable in'various ‘earlier here cited; of ‘the: 
latest appéats'in Abstract’ No. 1596 (1904). The systems in question’ are’ Sup-’ 
posed to' be ‘affected by hysteresis and viscosity: If A, B dendté the two: 
external forces, D the dissipation function, the fundamental equations used | 
are 2D = L a? + 2MaB + N@’, where L, M, N are functions of a, 6, and of the 
température and’ 'L, N are both positive, bo L N— Positive. 


viscosity. forces are then Us = =— He (a’ denoting 


&c.) La’ + Mp’ =P Ma” + Np" =Q, where P,Q are known in, 
_ terms of a, 8, T, A) B, and their derivation of the first order with respect to t 
Reasoning from this result he finds three cases for consideration : (1) The 

two ‘velocities change sign very frequently, and by ‘consequence a, 
change their values very slowly. (2) One of the two velocities, say p’, 
changes sign very frequently, the other, a’, retains the same ‘sign for finite 
periods. The argument for this case follows closely that of the former 
. paper [Abstract No. 1596 (1904).} (8):Each of the two velocities, a‘, p’, 
the same sign for a finite’ is’ to be farther 

2108. of Small Variations of Defined 
by Two Variables affected by Hysteresis and Viscosity. P, Duhem. (Comptes. 
Rendus, 188. pp. 1471-1478, June 18, 1904.)—In the preceding note of May 80. 
[see preceding Abstract], the author reserved for consideration the following, 
problem ; “A system is defined. by two variables, a’, B, affected with hysteresis. 
The temperature T, and the external forces A, B, undergo small variation, 
about the mean values To, Ao, Bo. It is given that the two velocities a’, p’ 
retain for a finite time the same sign. Do the small variations of tempera- 
ture and external foree influence sensibly the values of these velocities?” 
The author obtains in answer to this question the following result, as assumed. 
but not rigorously proved, that, namely, a and 6 always differ but little from. 
integrals of certain differential equations, which would define the time — 
variations of the system if T, A, B had the constant values. Ty, Ag, Bo. . The 
motion is thus approximately ‘the same as if these three quantities (supposed 
initially to. be subject to small oscillations) were not) subject to oscillation at, 
all, This. result, however, is subject to, the condition that neither a nor. B 
with hysteresis is nearly exempt from viscosity. If, therefore, he says, we 
consider, as Marchis and Chevallier have done, the Ri Sees of. small oscilla- 
‘tions of temperature or external force, on a system defined by two variables 
with ‘hysteresis, we do not prove that the viscosity is negligible, but only that 
one of the two, variables is very slightly affected by. viscosity . action. of, 
to the other may be considerable. 


“2109. the ‘Ascerlained Absence of Effects of Motion Ether, in 
Relation to. Constitution of Matter; and: on the Fitzgerald-Lorentz Hypothesis. 
J. Larmor. (Phil. Mag. 7. pp. 621-625, June, 1904. Paper communicated 
2 the Physical Society.)—The Writer notices the confirmation by Brace of 

a conclusion already given by Rayleigh, namely, that the motion of trans- 
parent Solids through zther does not induce double réfraction. “This result 
is to be compared with the Nicholson-Morley result, that the earth’s motion 
in space‘ has apparently:no optical. effect up to the) second order of the small 
quantity. being: the velocity ‘of the earth ‘in: space, C that: of light: 

Brace. infers a the non-existence of any second ordér 
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deformation of the sélid-due to itsitraniélation. ‘The antHor maihitains, on the 
other ‘hand, that the phenomena are consistent with such deformation. He — 
refers to Lorentz’s theory given in “ A@ther and Matter,” and his own analysis 
as showing that a system of molecules at rest may be made to correspond with 
the same in motion bya of the Maxwellian vectors g, 


namely, that.on one hypothesis we explain the absence of optical results ‘to 
the first order, and require another to explain it for the second-order, and so 


on... The first hypothesis, he says, is merely that electricity i is atomic; which 


he says is demonstrated by the facts known to Ampere and Faraday, referring 
to “ ‘and Matter,” ip. 887, The second hypothesis. is that. matter. is 
electrically constituted—or consists, of electrons, which. are on. this. theory 
merely singular points or knots in zther. So we have, according to the 
theory, to,do not with two separate entities, matter.and-ether:acting on each 
other, but only, with zther, and all physical: phenomena,as a manifestation. of 
it. He would exclude, however, from: this: generalisation the phenomena of 
vital growth, That is, 1 suppose, till. we have learned to-attribute: to zether 
the necessary additional, properties.;. Is' it» not a thing known: tous. by 
inference, whose conditions are that it is to supply a: solution of all physical 
problems whatever ? . The author concludes with a reference to Sutherland's 
recent remarks on the magnetic effect of electric convection .{see Abstract 
No. 1771 ection of a announced Crémieu 
Problems, M. Smioluchowski-Smolan. (Phil. Mag. 7. ‘pp.’ 667-681, 


June, 1904: )}--The writer explains the’ great complication’ of ‘the theory of 


aerodynamics, involving as it does’ thermodynamics ‘as well as ordinary 
mechanics. The thermodynamics, he says, are contained in the equation 


due to Kirchhoff.and Natanson—Ph 4 + kp div. = + #479)... Here. 


(Italian letter)’ denotes the ratio of the specific heats. In other respects 
familiarity with the notation on the part of the reader is assumed.” Special 
results, derived from this equation, are pointed out. The génefal abject of 
the paper is the application of the principle of similarity employed by Helm- . 
holtz atid others. According to this principle we are to suppose’ the variables 
2, w, 0, ‘in their ordinary signification” in the original 
replaced in the similar system by mx, my, mz, nu, ‘nv, nw, mi[n, h0, bp, and 


the coefficients R, by R/a, Bp, The coefficient’ k denoting the ratio of 
the specific heats must'be the same in each of the'two gases. ‘To include the 


variability of viscosity and conductivity, he introduces Bhép, yh‘e instead of HK; 
the constants generally employed, « being another constant. To show the 
uses of the method of similarity, he discusses several examples, namely—{1) 
the resistance of air to moving bodies, as in experiments on pendulums. This 
résistance for very slow motions is proportional to the first, for greater speeds _ 

to the second, power of the velocity. Suppose we have found by experiment - 
thé rélation between the resistance B and the linear dimensions «, for similar 


bodies moving with the same ‘velocity under pressure and temperature 
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Itis required to find the resistance under pressure #, that is, for linear dimen- 
sions xp/p> the resistance is Then the argument is that the 


of resistance requires fe in the two cases to bn’, or = (n = 
and the required law is f(t p) That is, wheri is 


portional to linear dimensionsy pn = ax, we must infer that it is independent 
_ of pressure. If proportional to superficial dimensions, i.¢., to x*, it must be 
proportional to pressure. Other cases discussed are what he calls the 
turbulent motions setting in when a certain limit of stability is passed. 
The experiments of Joule and Kelvin ‘on the heating effect produced in 
wires forming thermoelectric couples ; the flow of a gas through pipes and 
holes ; the acoustical phenomena studied by Kohlrausch accompanying the 
rush of gas through a slit; also Lorenz’s result concerning the heat given. off 
per unit of surface by a vertical plane at temperature T + 6, the surrounding 
gas being at temperature T. He concludes with considerations on the 


2111. Possible Variation in the Solar Radiation omit its Probable Effect on 
Terrestrial Temperature. S. P. Langley. (Astrophys. Journ. 19. pp. 805- 
821, June, 1904.)—From the determinations made at the Smithsonian Astro- 
physical Observatory by the author and Abbot [see Abstract No. 1820 (1904)] 
it would result that, eliminating all sources of error, the solar constant—i.e., 
the solar radiation if it were measured outside the earth’s atmosphere—fell off 
by about 10 per cent. at the end of March, 1908 ; in Feb., 1904, it seemed to 
regain its former value, 2°25. If the earth has a mean temperature of 17° C., 
then such a fall in the radiation should lower the mean terrestrial temperature . 
by 75° C. The Dekadenberichte der Deutschen Seewarte, for 89 stations 
distributed over the North Temperate Zone, United States, Europe, Asiatic 
- Russia, show an actual mean diminution of the average temperature by 2° C, ; 
at Continental stations the fall was much greater than this mean. The trans- 
- parency of the atmosphere was low since 1902, but recovered partly during 
the last three months of 1908 ; volcanic dust may have caused the Opacity, 
which was not due to water vapour. While it is difficult to conceive what 
influence, if not solar, could have produced this rapid fall of temperature 
extending over the whole zone for so long a period, the evidence as to any 
variation in the solar constant is not conclusive, but such a variation may not 
unreasonably be inferred. The absolute values of the solar constant are 


2112. Dimensions of Deep-Sea Waves and their » Relation to Medeapotieiat 
and Geographical Conditions. V. Cornish. (Nature, 70. pp. 210-211, June 80, 
1904. Extracted from Geograph. Journ., May, 1904.)—A table showing the 
- relation between the true velocity of the wind—recalculated in accordance 
with the modern reduction factor for the Beaufort numbers—in statute and 
geographical miles per hour and the height of the waves in feet,has been 
compiled from the tables of Desbois, Antoine, and Paris, based on observations 
made during forty years on French vessels (mostly small) in all oceans, In 
the seas, heights of 20 ft. are the average, 80 ft. the maximum ; ; in the oceans, 
80 and 45 ft. In round numbers the height of the wave in feet may be 
assumed to be half of the velocity of the wind in statute miles per hour. The 
development of large waves depends upon their opportunity of attainin 

greater lengths, and strong winds blow only for a short time or over a st 
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space, According to T, Stevenson, considerable waves will not become the 
dominant form. except with a fetch approaching 9,000 times the wave-length, 


The average. velocity of advance of deep depressions. from W.S.W, on our 


coasts is 25 knots ; taking the gale of Dec. 22, 1894, with a 9-hours’ blow, 
wind 64 miles per hour, that would give alength of fetch of 225 geographical 
miles and a wave, thie of 22°5 ft. An Deagaied long swell of 2,000 ft. wave- 


ex ae 


2118. General Circulation of the Atmosphere i in Middle aad H ua Latitudes. 
W.N, Shaw. (Roy. Soc., Proc. 74. pp. 20-80, July 19, 1904. )—The investi- 
gations by the Meteorological Office of the trajectories of air by means ‘of 
synoptic charts indicate that the paths of air of the cyclonic disturbances : 
near the British Isles do not. always originate in anti-cyclonic areas, but may 
skirt neighbouring high-pressure areas, sometimes traversing large belts along 
lines of latitude ; further, that the air moving in the neighbourhood of a 

cyclonic depression does not always seck the nearest barometric minimum, 
The monthly wind charts of the South Atlantic also show that the anti- 
cyclonic areas are of the nature of stable masses, round which the winds 
circulate, rather than regions out of which the winds blow. ‘The observations 
suggest that the anti-cyclonic areas of the Atlantic are far less the sources of 
air supply for travelling storms, and that the motion of the air in middle lati- 
tudes is more a passage round the pole in a general easterly direction, than i is 
assumed. The paper deals particularly with the general circulation in 
January. On the surfaces the disturbances travel very irregularly. But the 
rotatory winds round local centres are characteristic only for the surface. 
Teisserenc de Bort’s isobars for the 4,000 m. level show no isolated 
local depression areas, and suggest a general circumpolar circulation in 
accordance with Hildebrandsson’s cloud observations, with a divergence in 
the Northern Hemisphere towards the north over the Pacific and Atlantic 


Oceans and back again to the south over the Continents. In the Southern 
‘Hemisphere the motions follow the lines of latitude more closely. The 


surface distribution of pressure is made up of the distribution at the 4,000 m.. 
level, transmitted to the surface, and the pressure due to the weight of the 
stratum below 4,000 m. Plotting the differences between the surface distri- 
bution (Hann) and the 4,000 m. level (Bort) for the month of January, the 
author finds that the general trend of lines is the same in both cases, but that 
the gradient is reversed, ._That is to say, that the average distribution of 
pressure can be divided into two parts, neither of which’ shows, the. charac. 
teristics of local cyclonic distribution ; the part due to the upper atmosphere 
favours a circulation to the east, the part due to the lower atmosphere favours — 
a circulation to the west, both following roughly the average isotherms. The 


_ calculations into which the sine of the latitude enters are not applicable to the 
torrid zone in which the general upper drift is indeed to the west (Eliot’s 


cloud observations for India), . But they would account for the fact that 
easterly surface winds seem to be of comparatively low altitude, that there 
is a high-pressure area over the Antarctic Continent (J. Murray), and that the 
winds of the South Atlantic run tangentially to the coastline, H, B. 

2114. Daily Periodic in the Level of Artesian Wells i in K. 
Honda. (Mathematical and Physical Soc, Tokyo, 2. 6. pp. 65-78, 1908, and 
2. 9. ‘PP. 128-127, 1904.)—The author has. continued Nakamura’s observations 
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of atl iid well in Tokyo University, 8 km. i the 8éa, 880 in. deep, built 
up of iron tubes 14 Cm. in diam. ; the ground is 15 m. above séa-level, the water- 
head 8 m. below the surface. The: zinc float, recording on a vertical drum 
9 cm. in diam., revolving once in'a week, has been used by Yoshida and the 
author also for studying seiches.”’ The water-level has 2 maxima ahd 2 minima 
in twenty-four hours, with a double amplitude of from'8 to 1 cm. ; the fluc- 
tuations are particularly marked about new and full moons ; high tide corre- 
sponds to high well-level. The author assumes that there is a porous layer 
containing gas underneath the well; high barometric pressure forces the 
water from the well into the cavities, a low barometer lets it flow back again ; 
the tides have a similar but opposite effect. “A closed jar was fitted over the 
mouth of the well; changing the air pressure artificially by 1 mm. of mercui 
in this jar, produced a change of 18°65’ mm. in the water-level. Now as the 
air pressure acts both on the water and on the ground about the well, the 
observed change of mm. in the water-head, corresponding to 1 mm. varia- 
tion in the barometer, is a differential effect, representing 82 per cent, of the 
barometric fluctuations ; thus the earth crust would transmit 68 per cent. of 
the barometer pressure on the surface to a depth of 880m. From these con- 
_ siderations and the character of the curves—not reproduced—it would follow 
that the daily fluctuations i in the water-level are essentially due to the tides, 
and not to the barometric variations ; the tidal range in Tokyo is 15. m. The 
different character of the éarth drust would explain why Omori finds that the 
maximum earthquake activity which generally coincides with high barometers 
is at some tiie accompanied by low barometers. “The weil in Yokohama 
is 2 km. from the sea-coast, 2 m. above sea-level, 800 m. deep, the uppet por- 
tion lined with iron tubes, 15 cm. in diam. As the well is constantly over- 
| Jowing, a branch from the well was fitted into a mercury bottle. The level 
was found to be constantly rising in this branch during three months, at a 
gradually decreasing rate. The Yoshiwara well, 8°8 km. from the sea, is lined 
with bamboo, and only 24 m. deep ; it is also overflowing, but its level did 
not rise. “The Okubo well is at the foot of Mount Fuji, 6°4 km. from the sea, 
230 m. above it; it ‘has now a depth of 110 m., the boring being continued ; 
the level is ‘falling owing to the dry weather, Which had no influence on the 
Tokyo well. The artificial pressure experiment was made in all the cases 
with the same result, and is to prove the existence of a porous layer or air 
pace. It is proposed to investigate how far inland the influence of the tides 
2116. Electric. of the Sun. S. Arrhenius. | (Roy. Soc., Proc. 
78. Pp. 496-499, June 22, 1904.) iting the ionisation of the gaseous par- 
ticles in the sun’s atmosphere by the ultra-violet radiation, the. observation of 
Wilson that negative ions euadents vapours more easily than do positive ions, 
- would lead to the conclusion that among the small drops formed by conden- 
sation in “the sin’s atmosphere far more are negatively charged than are 
positively charged. According to modern theory, these drops will then be 
driven away by the pressure of radiation, and will charge with negative elec- 
tricity the atmospheres of the celestial bodies they encounter. This would go 
on until the charge becomes so great that discharges | occur, when kathode rays 
will be formed, which will then carry the charge back to the universe. Then, 
assuming the particles to have a specific weight equal to that of water, and 
that the pressure of radiation i is double that of ‘the weight of the particles i in 
the neighbourhood of the sun, the author ‘calculates that the time necessary 
for the particle’s — from the surface of the sun ‘to the earth will be 
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about 687 hot wey to Pact! thie! rticles 
being neither ‘perfec reflecting nor ‘perfectly black, this ‘tinte 0 ‘passage 

will be reduced to 46 iy A comparison is next instituted. between this 
time and that found. by various authorities for the interval elapsing between 
the maximum. of ,a magnetic. storm or. brilliant aurora and the instant of 
passage. of a centre of solar disturbance over the sun’s central meridian, and 
the similarity of the two periods is considered suggestive of a possible close: 
connection between the twophenomena, A discussion follows of the various 


limiting distances at which returning negative electrons may or may not be 
¢aptured bythe sun,.one.of the determining factors of this being the degree 


Velocities Brighter Stars in the ‘Pita S. Adams. 


Journ. 19. pp. 888-848, June, 1904:)The thief difficulty with 
regard to this com group has been on account of thei spectra being such 


an efficien comparison spectrum was unavailable, the stars being of the _ : 


| transition type between “helium” stars and “ hydrogen ‘metallic stars.” On 


account of the lines being thin, a comparatively low dispersion was employed, 
the Bruce spectrograph being modified so as to use only one prism instead of 
the three generally used for radial velocity determinations. Six stars of the 
Pleiades group are included in the discussion, for all of which at least three 
plates have been “obtained, A table. is given showing the velocities ‘deter- nS 
mined, HP it the radial of the, star Maia is 


188. pp. 1477-1478 ; Remarks by J. Janssen, pp. 1478-1479, June 18, 1904.) 
—Several photographs of the spectrum of the planet Jupiter were obtained 
during December, 1908, and January, 1904, with the large refractor of the 
Meudon: Observatory and.a prism spectrograph. Good plates were got with 
exposures of about 90 min., the lunar. spectrum being taken for comparison. 
The slit was oriented to three positions, parallel to the axis, parallel to the 
equator, and at 45° to these two. The spectra show clearly five bands of absorp- 
tion special to the atmosphere of the planet, at A 618, 607, 600, 578, and 516, 
corresponding closely with similar ‘bands photographed in the spectrum of : 
Uranus by Keeler. In aHTEY: the Reads i water vapour. and the a group 
are intensified. | B. 

REFERENCES. 
8. Automatic ‘Seite Vacuum Pump. §S. R. Milner. (Phil. Mag, 6. 

816-822, ‘Sept., 1908. author’ has. constructed a ‘portable Toepler” pump 
re improved ‘héad and means for’ expelling the last traces of air. The inércury 
vessel 80 cm. below the pump bulb i is; by means of a three-way cock, worked elec- 
trically with the aid of solenoids, alternately connected with the atmosphere’ and 

ith the water pump ‘which exhausts the auxiliary chamber. In order to produce 
occasional complete ‘stroke—as distinct from the partial strokes—only when 


required, a ‘gauge is added to the auxiliary chamber ; in this tie be are two contacts 
joined to a small contact-breaker, the circuit being closéd by. le mercury oe 
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2119. Automatic Mercury Cleaning Apparatus. A. Turpain. (Soc. Frang. 


Phys,, Séances, 2. pp. 65-87, 1904.)—The apparatus, made by Berlemont, consists. 
three cylindrical vessels, fitted vertically above one another, and ‘underneath them 
the reservoir R. The bottoms of A, B, C are perforated and surmounted by hook- 
shaped siphons. A is charged with diluted nitric acid; B with sulphuric acid, C with 
caustic potash. The globules of mercury collecting in R are either drawn off or 
raised again up a vertical tube connected with a pump, to be repurified. The author 
has had one of these can to for: 


. New Aerometer. N, Hesehus. ‘of 
.papers dévoted to the memory of T. T. Petrouchewsky, pp. 36-41, 1904.)—The 
- aerometer suggested by the author is based on the same principle as those of Laska 
(1889) and Van Aubel (1893), having the shape of the ordinary constant weight 
instrument. - A distinctive feature, however, is the opening at the top of the tube, 
intended for pouring water into the. apparatus, so as to have the same immersed. into 
the liquid as far as the zero division, a metallic cap being placed above the instru- 
ment so as to immerse the same down to the division h. If in water under the 
‘same conditions the apparatus reads h,, the of the will 
given by the relation é= | 


2121. ‘United States Bureau of Siandards.. E. B. Rosa. (Science, 19. pp. -987- 
949, June 24, 1904.)—This article contains a general.description of the new Bureau 
of Standards of the U.S.A.—an institution similar to the National Physical Labora- 
tory in Britain or the Physikalisch-Technische Reichsanstalt in Germany. The 
various departments are described. They are divided into three main sections or 
divisions. Division I., under the Director, S. W. Stratton, deals with (1) Weights 
and Measures, (2) Heat and Thermometry, (3) Light and Optical Instruments, 
(4) Engineering Instruments, (5) the Office, (6) the Instrument Shop. Division II., 
under the direction, of Rosa, deals with (1) Resistance and Electromotive ‘Force, 
(2) Magnetism and Absolute Measurement of Current, (8) Inductance and Capacity, 
(4) Electrical Measuring Instruments, (5) Photometry, (6) Engineering Plant. Divi- 
sion III., under the direction of W. A. Noyes, is to deal with the chemical investiga- 
‘tions ahd'tests. ‘The equipment of the various and the tests which they 


2122. “Hydrogen as Unit of Comparison in Delermining the Specific i a of 
Gases. A. P. Lidoff. (Jurn. Russk. Fisik. Chimitesk. Ob&testva, 35. pp. 1245- 
1246, 1908.}—The author’s reasons for displacing air by hydrogen as. a standard in 
- gaseous specific gravity determinations are: (1) Hydrogen has a much smaller 

specific: gravity than air, so that the differences between the specific gravities of 
different gases are more striking than where air is taken as standard. (2) Air is not — 
an element, but a complex mixture of gases, and investigations by the author show 

that the proportion of =" in ae — — of the air varies by as much as 


2128. New Gravimetric Method ie Determining the Specific Gravity of Gases. 
A. P. Lidoff. (Jurn. Russk. Fisik. Chimitesk. ObS¢estva, 85. pp, 1289-1245, 1908.) 
_ —The method here described for determining the specific gravity of gases is based 
_ on the absorption of many gases by heated magnesium or manganese ; the volume 
of gas absorbed is measured by ordinary gasometric apparatus, and the increase in 
weight of the absorbing metal is also determined. With cyanogen (manganese) 
and with ‘atmospheric and chemical nitrogen, carbon dioxide, nitrous oxide, sulphur 
dioxide, and ammonia, (magnesium) the method gives 69H results. A sketch of the 
apparatus used is given. 
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“2124. Duplex Horizontat Pendulum Apparatus. “Omori. ‘(Mathematical 
‘and Physical Soc., Tokyo, 2.8. pp. 118-119, 1904.)\—A flat disc of lead, 50 kg. in 
‘weight, is suspended by diagonal wires and a horizontal pivoted strut. “It is very 
nearly in neutral equilibrium, and further adjusted by an inverted pendulum, an 
aluminium tube whose disc of 01 kg. is next to the lead. Only a diagram of the 
portable instrument whose strut has a oo of 1 m. is aabyoeeee See also 


“2125. Radial Arca Scale. R. we. ye Edwards. (Roy. Soc., Proc, 73. 
pp. 292-295, May 7, 1904.)—A description of a contrivance for finding the area of a 


‘plane figure by means of a transparency. The designs consist of a number of 


2126. “Graphical Process of Curves the Results of 


‘ment. V. Hensen. (Gesell. Wiss. Géttingen, Nachr., Math.-phys. Klasse, 2. 


pp. 181-156, May 20, 1904.)—By means of an example the author shows how to draw 
a curve to represent a set of observations freed from their fallible errors, the curve 
being such that its co-ordinates increase Cs gs Me and the character of its curvature 


2127. Determining the Hardness of Bodies. V. Nélioubow. 
physical papers devoted to the memory of T. T. Petrouchewsky, pp. 638-69, 1904. \— 
In order to obtain the figure characteristic of the hardness of a body, the author 
measures the pressure per unit of contact surface in the impact of a sphere made of 
the material to be tested against a plate of the same material, calculating this pres- 
sure according to the variation of the speed and the duration of contact. . To find 
‘the latter, the plate should be electrified before the experiment, and the sphere 
earthed. The duration of contact is evaluated according to the diminution of poten- 
tial during the impact. The figures obtained by the author agree very closely with 
those by Auerbach. [See Abstract No. 1 (1901). A G. 


2128. Stability of P. Painlevé. 138, pp. 1555- 
1557, June 20, 1904.)—A note questioning the universal validity of Dirichlet’s theorem 
that every equilibrium position for which the forces are not a maximum is unstable. 
simple mathematical illustration is W.P 


2129. Critical Thickness of Solid and Liquid Films. H. de 
‘Physique, 8. pp. 450-453, June, 1904.)—Values for this limiting thickness are found 
for olive oil, oleic acid, &c. Rayleigh’s results are extended. The values are found 
for solids such as copper sulphide, silver a &c. A correspondence with the 
of the is out, | Ww. P. 


2180. in Air Poor in J. Tissot: Rendus, 138. 
pp. 1454-1456, June 6, 1904.)—-While Schumburg, Zuntz, Schroetter, and also Loewy 
observed an increased internal combustion on the top of Monte Rosa and in balloons, 
the author and Loewy found no such change in rarefied air, nor in balloons up to 
altitudes of 4,300 m, The author has now prepared homogeneous mixtures of 
‘nitrogen, containing from 21 down to 9°5 per cent. of oxygen at ordinary pressures. 


_ The respiration experiments with two men lasted about half an hour in each case. 


"The pulmonary activity did not increase before the oxygen percentage in the artifi- 


‘cial atmosphere went down to 11 (equivalent to an altitude of 5,000 m.) ; the amount 


‘of ‘carbon dioxide exhaled also remained steady up to this point; the amount of 
oxygen absorbed was little affected even down to 9°5 per cent. of oxygen in the 
‘atmosphere (equivalent to an altitude of 6,500 m.). On exceeding the 11 per cent. 
limit the salina quotient rises considerably, 
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1st. Propagation of Shocks in Gases. E. Jouguet,. (Comptes, Re 
pp. 1685-1688, June )—Quasi-waves of shock. propagating a ik tn 
accordance with Hugoniot's law cannot occur in a slightly viscous perfect gas ; but, 
as a quasi-wave of shock its as Vieille has 
2182. Use of Radium in H. ‘Din (Nature, 10. 
qe0e 30, 1904.)\—The electrification which occurs on cutting microtome-sections of 
material embedded in paraffin wax may be avoided by, fixing a 5 mgm. tube of 
radium bromide on the’ ‘microtome-knife to ‘where ithe. is 


2193, Eniergy in Statical Actions. Lebert. 
pp. 1481-1483, June 13, 1904)—A note to illustrate a correspondence between 
the energy applied and the resulting action in. certain Ameen, statical cases ; 
application to muscular actions. 


2184. Energy. A. Chauveau. Renita 138. pp. 1669- 


1675, June 27, 1904.)—The subject was made to lift weights of 1°5, 8, 4,5°6 kg. thirteen — 


times a minute, moving the forearm through an angle of 20°, about 0°34 m. each 
time, and thus 44 m. in a minute. The internal energy expenditure seems to 
increase as the load, but less rapidly than the height to which the load is lifted. 


It should hence be more tiring to raise 5°6 kg. 4-4 m. within a minute, than to divide - 


the load into four parts and mn each the whole height within 16 sec, [See Abstract 


2185. Distribution of Air Pressure Cloudiness. F. M. (Akad. 


‘ie Wien, Sitz. Ber. 112. 2a, pp. 1667-1684, Dec., 1903.)—The author examines 


the distribution of air pressure at. thirteen stations in Austria-Hungary which would, © 


with west winds of certain strengths, Produce certain degrees of cloudiness at 
Vienna. He selects days from twenty years’ records (winter months, October to 
April), distinguishing winds of intensities 3, 4, 5 (or 6), and 12 degrees of cloudiness. 
_ Reférring to his theory of vertical air-currents [See Abstract No. 17 (1904)], he arrives 
at the rule that bad weather will set in when air flows from an area with a high- 
pressure gradient to an area witha sinaller gradient ; and fine weather in the oppo- 
site case. In the former case, the excess of air escapes in an ascending current. 
Districts near the sea-shore and in the plains would be more suitable for this 
inquiry, which disregards level differences, than the mountainous neighbourhood 
of Vienna ; the author finds a — bor his views in some observations made on 


2136. Seiches on the Chiemses. A. Endrés. 24. 
pp. 180-181, June, 1904. From Dissertation, K. techn. Hochschule, Miinchen.)— 
Two Sarasin limnimeters were used and proved reliable, though the temperature 
‘of the blackened portions varied sometimes by 40° in the course of a day. The 
mechanism stuck a little occasionally, however. As very complicated curves were 
observed at the west and north ends of the lake, the author constructed a portable, 
easily-mounted limnimeter. The pen is directly attached to the float rod, and guided 
with its sleeve in a tube, with the aid of friction rollers taken from an arc lamp 
‘mechanism. Twelve kinds of oscillations have been observed. The chief oscilla- 
tion has a. period of 43:21 min. ; its. maximum amplitude was. 80 cm. ; the binodal 
seiche of 28-98 min;.is equally frequent.. There are:further tri-nodal seiches of 15°8 
and 7-0 min,, still others of 11 and 82 min., and transyersal oscillations of 18°2 
and 5 min. Several _seiches,, up -to 8, are. ‘always, noticed simultaneously. age 
= an, ice crust, cm. in, of 26 mm. could generally be 
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2137. Curve in. Berlin. R. “entsch, Phys. 
Verh 6, 11-12. pp 198-194, misprint corrected p, 208, June 30, 1904. 
read before the K. Akad. Wiss. Wien, May 18, 1904.)—An examination of the 
twenty years’ records (1884 to 1903) obtained at the Agricultural College,, with the 

sprung-Fuess barograph, shows maxima at 10 a.m. and.11 p.m. and minima at 5 p. m. 
and 4 a,m.,, the first-mentioned extremes being more pronounced. ‘The third maxi- 
mum of Rykatschew can be observed in the early morning hours from November to 
February. From harmonic analyses Hann had concluded that the diurnal variation 
is closely connected with the temperature and local conditions, while the much 
stronger semi-diurnal variation seems to be independent of local influences. Work- 
ing out a suggestion by Kelvin, Margules had found an oscillation of the, whole 
atmosphere of the earth with a period of twelve hours. Analysing the temperature 
data for Berlin for the years 1890, to 1897 like the air-pressure data, the author finds 
that the semi-diurnal oscillation of the temperature takes the same course. as the i 


_ barometer oscillation, and it would therefore appear ‘possible, i in the.case of. Berlin 


at any rate, to regard the harmonic series as the mathematical expression of a single 


the of the air upon the local temperature. 


; 


2188. the “Thoutet. Reridus, 1 138, 1643-— 
fots June 20, 1904.)—The charts being prepared by the author after the explorations, | 
conducted by the Prince of Monaco on board the Hirondelle and the Princess. Alice, 
and by the Portuguese gunboat Agor, show that the seven eastern islands of the 
archipelago seem to form an immense crater, open on the southern side, from the 
bottom of which other peaks and craters rise. The charts mark by different colours 
the distribution of lime and of ammonia at°the bottom and in the water, and the 
temperature at the a of 5/000 my No. 997 


2139. at, the Station at Hald, Desmarh, 
Teisserenc de Bort. (Comptes Rendus, 138. pp, 1736-1737, June 27, 1904.)— | 
The author points out a few of the results of the observations made from July, 1902, 
to May, 1903. Barometric depressions of small area cross frequently at Hald, near 
Viborg, and are announced by a return of the wind, first in the lower strata, to the 

south. Kites have been kept flying for 26 hours maximum ; winds from S.E. to 
N. E. generally lose their force at a certain height, so “markedly sometimes that the 


_ kite seems to be kept down by a ceiling. Powerful winds have repeatedly dropped 


so suddenly that the kite with its line has fallen from a height of more than 1,000 m. 
While on the whole the winter temperature at Hald is little colder than at Paris, on 
March 15, 1903, a balloon recorded — 38° C. at Hald and —17° C. at Paris, both at 
the same elevations of 4,000 m ; the day previous both the balloons recorded — 16°C. 
at the same height, the difference in the surface temperatures being only 2. The 
climates are more variable at certain heights than near the yg 3 SMe! B. 


2140. Synodic-Monthly Variation of Seismic in A 
mura. (Mathematical and Physical Soc., Tokyo, 2. 8. pp. 109-112, 1904.)—From 
the records of 7,000 earthquakes Knott [see Abstract No. 1633 (1899)] had concluded 
that earthquakes were most frequent at the times of conjunction and opposition of 
sun and mooh, and least frequent at the times of quadrature. Excluding the after- 
shocks from ‘the Catalogue of the Itnperial Earthquake Commission, the author deals 
with the 1898 historical earthquakes and the 13,678 records of the Gray-Milne 
seismographs of twenty-two stations. Grouping these under the heads: A inland, 
B inland and submarine, C submarine earthquakes, the author finds that the A group 


has its frequency maximum on the days of opposition and conjunction, and that the 


C group is characterised: by another pair of maximum frequency on)the days of 
quadrature. In accordance: with Honda and. also: Omori, the author suggests that 
the resultant influence of the variations in air pressure.and in the tidal force would 
become. most effective about the 7th and 22nd days of the synodic month. . . H. B, 
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2141. Earthquake Frequency and Atmospheric Pressure. Omori. (Mathe- 
matical and Physical Soc., Tokyo, 2. 8. pp. 118-117, 1904.)—The after-shocks of the 
great Mino-Owari earthquake of Oct. 28, 1891, continued up to the year 1908. The 
1,488 after-shocks of the winter 1891-92 were least frequent on days of barometric 
maxima and minima. The 561 earthquakes of Utsunomiya of the years 1894 to 1902 
were most frequent at barometric maxima and minima ; the same holds good for 
the Tokyo earthquakes of 1897 to 1903, and for the shocks and the underground 
sounds heard in the hot-spring district of Arima for several months after July, 1899. 
All these earthquakes were recorded by Gray-Milne seismographs. When the 251 
small shocks, recorded at Tokyo only by the Omori horizontal pendulum, are con- 
sidered, however, the frequency is highest for the times of barometric minimum. 
The author suggests that, according to the nature of the origin and the cause of 
earthquakes, the maximum seismic activity may be accompanied by a maximum, 
minimum, ascending or descending atmospheric Pressure, but that there is a 
connection between the phenomena. | 


2142. Determination of the Gravitation Constani af E. Haupt and 
E. Take. (Zeitschr. Instrumentenk. 24. pp. 185-186, June, 1904. Sitzungsber. Gesell. 
zur Beférderung d. ges. Naturw., Marburg, June, 1903.)—In their determination of 
the constant Krigar-Menzel, and Richarz [see Abstracts Nos, 232 (1899) and 1395 
(1900) ] had not considered. the influence of terrestrial magnetism, C. Braun having 
drawn attention to this point, the authors examined the materials used, spheres of 
copper of 1kg., hollow spheres of platinum of the same volume as the copper 
spheres, and a lead block of 100,000 kg., by comparing the copper with a mixture of 
very finely divided iron and gypsum as,.to magnetic susceptibility. In testing the 
platinum spheres, hollow and solid sphéres of aluminium were further used as inter- 
mediate standards. It results that the magnetic effects may be neglected. it was 
found, however, that the foundations of the lead block rose by 0-074 cm. after 
removing the lead, but the correction required under this heading would also fall 
within the probable errors. The corrected values are G= c.g.s. 
units, and — density A = 5 507 + 0°009. ,  ~+#HAB. 


2148. Solar Photometry. A. Pochettino. faces” Lincei, Atti, 12. pp. 152- 
ti, Aug. 16, 1903.)—Experiments made with a potassium photo-electric cell instead _ 
of the eye. Maximum at noon or a little earlier. The fall about 2 p.m. is not as 
great as Bunsen and Roscoe made it out. At mountain heights the intensities are 

greater (on M. Rosa, 4,559 m., they are three or four times as great in the morning, | 
- twice as great at noon as they are at a height of 80 m.) ; but the curve during the 
- is not as symmetrical with respect to noon as it is at lower levels. =» A.D. 


2144. Sun-spots and A. B. MacDowall. (Nature, 69. pp. 607- 
608, April 28, 1904. )—The writer takes the plotted curves of the. last five sun-spot 
periods, from 1844-1901, and compares them with curves prepared from’ the 
meteorological at Greenwich during the same period. From. the 
coincidence or otherwise of the various maxima and minima the writer finds that 
the time of greatest spot numbers was simultaneous with that of greatest warmth, 
and vice versd. This is for temperate latitudes. From various other researches it 
would appear that the inverse is true of nine in tropical eegions, and the author 
invites opinions on the question. | ‘CoP 


2146. Possible Long Period Variation of I Radial Velocity. H.C. Lord. (Astro- 
oti Journ. 19. pp. 246-250; May, 1904.)—Photographs of the spectrum of n Piscium 
taken at widely separated epochs show ‘variations of radial velocity which it is — 
possible may be indicative of ‘real changes in the movement of the star. The 
measured velocities show a change from +219 to + 12:3 km. per sec.—about 
$8 km. per sec.~in the period of two years, from 1901-1903, Som By By 


— 
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2146. of Airy's Rainbow Theory. K. Aichi and T. 
(Mathematical and Physical Soc., Tokyo, 2. 6. pp. 79-86, 1908. )—Airy’s theory. 
is based on the assumption of a point source of light, The sun having a finite 
angular diameter, it is evident that the rainbow as actually seen will slightly. 
differ from that given by theory assuming a point source, and the present, 
paper gives a discussion of the difference produced when the source is a 
circular disc, The authors conclude that whereas Airy’s theory requires 
numerous supernumerary arcs, the corrected analysis indicates that these 
secondary rainbows will be reduced in number considerably, and several 
experiments were made apparently confirming this conclusion. §_C. P. B, 
) 2147. Theary of Radiation Pressure. M. Abraham. (Ann. d. Physik, 14, 
2. pp. 236-287, June, 1904.)—A highly mathematical treatise of radiation and 
radiation pressure in the light of the recent theories of electrons, and the 


148, in Interstellar Spice Elina (Science, 
18. pp. 887-888, Sept, 11, 1908. )—The idea is here advanced that possibly 
interstellar space is traversed not only by light and heat waves but also by rays 
of the more recently discovered penetrating kinds. Might they not come from 
matter moving with such very high velocities as are comparable with that of 
light? Assemblages of electrons on impact might give Réntgen rays of all 
orders up to the most penetrating. All celestial bodies might absorb such 
_ rays, and so tend to keep up their temperature. To account for the attain- 
ment of such high velocities by any particles it is supposed that near'the sun 
the radiation pressure might exceed the gravitational force. That a particle 
once so started away would continue moving outwardly with an acceleration 
is inferred from the fact that both the radiation = _ gravitation vary 
as the distance aqueced, H. 


"9149. Adaptation of the ster Monocular Use. C. Bulfrich 
(Zeitschr. Instrumentenk. 24. pp. 161-166, June, 1904. Communication from 
the C. Zeiss Optical Workshops.)—-The author describes an adaptation of the 
stereo-comparator, by. which the advantages of the instrument [see Abstracts _ 
Nos. 708 and 1884 (1908)] can be made available to persons who are unable 
or only partly able'to see stereoscopically. In this case the images from two 
plates are caused to pass through a double prism, the interface of which is 
covered with a semi-transparent silver film on which the images are super- 
posed and viewed through an eyepiece. Each plate can be observed 
separately, when the image of a star, for instance, appears as usual; on 
viewing both plates, the exactly coinciding star images appear as before—dark 
stars on a white ground—whilst those objects which are only on one plate, as 

well as all the other non-coincident star images, are covered with a light’ 
shimmer. Another use described consists in substituting, for star compari- 
sons, for one of the negatives, a diapositive taken from that negative. In this 
case all exactly coincident mage which are on both plates disappearin the | 
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uniformly-lighted field, and only the non-coincident images remain—as dark ' 
points if on the negative, light if on the Re. The precautions for 


2150. Effect of Chromatism of the Eye in Colour Vision. A, Polack. 
_ (Comptes Rendus, 188, pp. 15388-1540, June 18, 1904.)—When an ordinary 
chromometric scale. placed on a_ black epee is examined by the, eye 
accommodated for a distance nearer than the object, red appears saturated, 
yellow becomes more orange, green more yellow, and blue acquires a violet 
tinge. ‘If, however, the eye is accommodated for a distance greater than that 
of the ‘Object, blue becomes more saturated, green has a bluish tinge, yellow 
becomes ‘Sreenish, and red faintly violet. “The author's explanation is that 
when the eye is accommodated for one colour, the other colours produce 
on the retina, circles of diffusion in proportion | to their refrangibility, an and 
consequently the corresponding retinal image spreads over a larger surface 
and thereby loses intrinsic brilliancy. If the colour scale be on a white — 
ground the above phenomena are reversed. This is because the'white ground — 
represents’a luminous source. of greater the colours, and 
heeded: Lincei, Atti, 12. pp. 105-111, Aug. 2, 1908.)—From an examination of 
mixtures of..carbon ;bisulphide with .chloroform, carbon bisulphide. with 
bromoform, benzene-with chloroform, benzene with bromoform, and carbon 
bisulphide with benzene, the author deduces that the constant of Kerr for a 
mixture is connected with the constants. K; and Ks,of its components by the 
linear relation Ki + (Ke— Kj) V2/100 when is the volume of the liquid 
constant is K; in the mixture...The same form of. condenser, as that 
used. by. Schmidt was employed for obtaining the electric field, and the 
difference in. phase. between the. ordinary and. extraordinary, rays. was 
measured. , by a compressible glass compensator, standardised by comparison 
with a Babinet: compensator. The birefringence does not immediately attain 
the value corresponding;to a given, electric field, but in successive mer after, 
being subjected to the electric action for some. time. 

| 2162. Refractive Power of Mixtures of Ethyl Ether in ‘Chlorefon: Eg 
Tsytowitsch. (Collection of physical papers devoted to the memory, of 
T. T. Petrouchewsky, pp. 51-63, 1904.)—-As a result of an experimental 
investigation of the connection between the refractive power of different 
mixtures of ether and chloroform, and the. proportion in which these two 
bodies are mixed, the author arrives at the following conclusions : (1) The 
indices .of refraction of ethyl ether and chloroform mixtures, calculated. 
according to the formula for refractive indices in liquid mixtures, agree very, 
closely with those found. experimentally. (2) The greatest difference between 
the refractive indices of ether and’ chloroform mixtures and their mean value, : 
was observed in mixtures made in the proportions of 50 or 60 per cent, by 
weight or approximately 85 per cent, by volume, (8) This. maximum | 
difference, . is observed in. mixtures which have the highest, diélectric 


1908. . Physik Inst. der Bonn, May, 1908.)-——-The of. 
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the absorption spectra of dilute salt solutions containing’a common coloured 


ion, has been demonstrated qualitatively by Ostwald, ‘who has used’ this 
observation as évidence that ‘the kathion and’ anion have an independent 


existence in dilute solutions. Quantitative experiments are now desctibed 


with the following results: I. Permanganates in N/5000 solution. ' Per- 


centage of ~ 576 Ry A a of mii. 
thickness 


permanganate, 26: 4: per cent. permanganate, | 96 26: 3 per. cent 


Copper 266 Aluminium, we My odie hae 


vad ata of N/5, at which about 2/3 of the salt is ionised. 


| Coefft. of ionisation, by 01 mm. layer. 
Sodium _ About 60 per cent" cent, 


III. A good agreement was also observed in the absorption by very , dilute 
of using 1 cm. layers, and of. 546 pp. 


2154. Reversible Photochemical Reactions in Homogeneous Systems. 1. 
Prine and Dianthracene.. R, Luther and F. Weigert, (Preuss. Akad, 
Wiss: Berlin, Sitz. Ber. 25. pp. , May 5, 1904.)—When a boiling solution 
of anthracene in phenetol, anisol, or xylene is exposed to the light of: an arc 


lamp, it is partly converted into dianthracene ; on the other hand, dianth- 


racene is converted into anthracene when the solution in phenetol; anisol, ‘or — 
xylene is boiled in the dark. The reaction is important, as ‘the only known 
instance of ‘a reversible photochemical reaction in a homogeneous ‘system, 


and. has been'studied by the authors with ‘the result that it is found 


a’ monomolecular reaction. “When a ‘boiling solution “of anthracéne’ or 
dianthracene is exposed to light, the condition of equilibrium is established 
in a few hours. The concentration of the dianthracene inthe equilibrial 
solution’is (1) dependent on the kind of light used ; (2) inversely proportional 
to'the square of the distance from the lamp, ‘and directly proportional to’the | 
relative intensity of the light ; (3) proportional to the surface area exposed to 
the light ;(4) independent of the thickness (from 1 mm: upwards) of ‘the 
layer through which the light passes ; (5) inversely proportional to thé weight 
or volume of the solution ; (6) nearly independent of the equilibrial anthra- 
cene concentration ; (7) dependent on the solvent employed. Hence, with a 
given solvent; temperature; ‘and light, a satisfactory empirical formula may be 
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2155. Index of Refraction of Aqueous Solutions. C. Chéneveau. (Comptes 
Rendus, 188, pp. 1488-1486, June 18, 1904.)—The author has determined the 
refractive index (with a Féry refractometer) and the density (with a Mohr 
balance) of aqueous solutions of the following 85 substances, viz., the 
chlorides, sulphates, and nitrates of hydrogen, lithium, magnesium, ammonium, 
- sodium, copper and potassium ; potassium bromide ; the nitrates of silver 
and lead; the nitrite, chlorate, and hydroxide of potassium; thallium 
sulphate ; the chlorides of strontium, barium and mercury ; sodium sulphite, 
thiosulphate, and hydroxide ; ammonium hydroxide. The data given at first 
hand show no simple relation between the refractive index of the solution © 
and the concentration (weight of substance per litre). If, however, we 
assume with Gladstone that the index of refraction is the sum of two terms— 
one depending on the solvent, the other on the dissolved substance—and | 
then (admitting that the actual refraction of the water in the solution can be 

calculated by Gladstone’s or Lorentz’s law from the volume occupied), sub- 
tract the refraction due to the solvent (water) from the total refraction, we 
obtain a value A for the refractive index of the dissolved substance alone, and 
the author finds that the ratio (4/C) of this refractive index A to the concen- 
tration (C) i is constant whatever the substance. In other words, the influence 
of the dissolved substance on the course of the luminous rays is an additive 


atomic property, and is independent, of ionisation or hydration of the 
substance. D, J. 


7 2156. Quartz Lenses in Polarised Light. A. Herschoun. (Collection of 
physical papers devoted to the memory of T. T. Petrouchewsky, pp. 11-25, 
1904.)}—Quartz lenses cut perpendicularly to the axis are often used for 
investigating ultra-violet light. In the case of polarised light and an analyser 
being used, the phenomena observed are sometimes complicated by the 
results of the rotation of the plane of polarisation, produced by the mass of 
the lens, The author shows analytically that the image observed through the 
analyser is formed by the superposition of non-polarised light and a beam of 
light of nine polarisation, the plane of polarisation of which is turned 
by an angle “5 ‘ D while the intensity is proportional to = a3 where a denotes 
the rotation ele by unit length of the quartz, and D the thickness of 
the lens. The intensity varies during the rotation of the analyser, this 
variation diminishing, however, periodically, as the thickness of the lens 
increases from 0 to 8 mm., which is the maximum thickness of usual lenses. 
With incident white light, a colouration that manifests itself in absorption 
bands in the spectroscope is generally obtained. By employing.a bi-convex 
lens formed of two equivalent plane-convex lenses, one left-handed and the 
other right-handed, the rotation of the plane of polarisation is compensated 

for, but only for rays issuing from a point at the double focal distance from 
the lens, or else for the parallel beam between the identical objectives of 
a collimator and a spectrometer telescope. 3 A. G. 


2157. Action of Inorganic Compounds on the Rotation of Quinic Acid, 
E. Rimbach and P. Schneider. (Zeitschr. Phys. Chem. 44. pp. 467-486, 
July 17, 1908. Chem. Institut d. Univ., Bonn.}—The power of changing, to 
any appreciable extent, the rotatory power of quinic acid is confined 
to members of the carbon group—titanium, zirconium, tin, and thorium—and 
those of the oxygen group—molybdenum, tungsten, and uranium—all of 
which elements form oxygen compounds of a more or less marked acid 
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character. With other oxy-acids, compounds of molybdenum, tungsten, and — 
uranium are especially active in increasing their rotatory power ; they also 
exert the same influence with quinic acid, and the same is the case with 
zirconium compounds, With malic, tartaric, and quinic acids, the increase 
in rotation produced by compounds of the above four elements diminishes as 
the number of hydroxyl groups in the molecule of the acid increases. It 
is found that the change of rotation is greatest when the inorganic com- 
pound and the quinic acid are present in certain molecular proportions. The 
cause of these phenomena lies, doubtless, in the formation of complex 
compounds, having a higher rotatory power than the quinic acid itself. 
Most inorganic compounds, however, have only a very slight influence on 


the rotation of aid, whieh is also of the dilution. 


HP. 
New Case | O. Wallach. (Gesell: Wiss. 
Gottingen, Nachr., Math.-Phys, Klasse, 1. pp. 9-17, April 80, 1904.)—On 
benzoylating the levo-rotatory oxime ([a]p= — 48°) of the dextro-methyl- 
hexanone. ([a]p = + 18°), it is found that two optically different benzoyl- 


_ compounds are obtained : (1) The a-compound, melting at 96-97°, having the 


[a]p + 19°97° and crystallising in hemimorphic monoclinic forms; (2) the 
B-compound, melting at 82-88°, having the [a]» — 86°08° and forming rhombic 

crystals. These compounds are supposed by the author to be anti- and 
syn-modifications, which are possible according to Werner and Hantzsch’s © 
theory, if the valency-directions do not lie in a plane. This view is confirmed 


_ by the fact that two benzoyl-derivatives can be derived from the inactive 


modification of the. oxime. It is seen from the properties of the a- and 
B-compounds given above, that this isomerism, conditioned by the valency- 
directions of the nitrogen, may give rise to differences in optical behaviour as — 
great as those shown by structural or position isomerides. It should be 
remarked that such nitrogenous compounds, even when they contain only 


one asymmetric carbon atom, may. exist in more then, three optically 


2159. Rotation Values of Methyl, Ethyl, aud n-Propyl Tartrates at Different 
Temperatures. T.S. Patterson. (Chem. Soc., Journ. 85. and 86. pp. 765-776, 


June, 1904.)—The data obtained by the author for the variation of rotation 


with change of temperature of methyl, ethyl, and n-propyl tartrates, show 
that comparisons of these data at identical temperatures, especially low ones, 
are of little value. Since the rotations of methyl, ethyl, and n-propyl 
tartrates vanish at 0°, —84°, and —60° respectively, it may be assumed that 
these substances are in corresponding optical conditions at these tempera- 
tures, and in general that at T°, (T — 84)°, and (T — 60)°, the methyl, ethyl, 
and n-propyl esters will also be in corresponding conditions as regards 
rotation. It is found that comparisons effected at corresponding tempera- 
tures are much more satisfactory than those obtained at identical temperatures. 
If the rotations are taken at corresponding temperatures, the increment of 
2CHy in passing from methyl to ethyl tartrate rather more than doubles the 
rotation, whilst the next increment of 2CH, in passing to n-propyl tartrate 
increases the rotation 1°41 times. within wide — 
limits of temperature, : | | 


9160. Fixity of Lines in Solar M. 


188, pp. 1156-1157, May 9, 1904.)—Attention has recently been drawn to the 
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variation of the character of the line 4508 of cadmium according to the mode 
of excitation.of the, metallic -vapour giving the spectrum, and its great 
importance in consequence of this line having been chosen as the standard — 
for. the new interferential measures of standard wave-lengths. The author 
suggests that an attempt be. made to determine any variation in the solar 
spectrum lines during the many different conditions. obtaining throughout 
we in solar — also. No. 1847 (1904). ] 


Zeitsche. 5) pp. 271-277, May 16, 1904. Extract from Berlin Inaugural 
Dissertation.)—The substances used were : Methylene chloride, chloroform, 
carbon tetrachloride, methyl iodide, methylene iodide, ethyl alcohol, ethyl 
bromide, ethyl iodide, ethyl ether, ethylene chloride, ethylidene chloride, 
_ isobutyl alcohol, bromoform, carbon bisulphide. “As source of heat one of | 
the Zirkon burners of Max Wolz'(of Bonn) was used; as material’ for the 
prism fluorite was chosen. The film of absorbing tiquid was placed between 
two plane-parallel plates of fluorspar. From the data given the author con- 
cludes as’ follows’: (1) If the ‘hydrogen’ or hydroxyl of an organic liquid is 
replaced by a halogen the diathermancy is increased. This increasé is dis- 
tributed over'the whole ultra-red spectrum, and is generally greatest for the 
waves of least diathermancy. No displacement of the minima, such as Kriiss 
and -Oeconomides observed: for the visible spectrum in consequence of the 
substitution of halogen, could be recognised in the present experiments, 
(2) ‘No generalities as to the ultra-réd absorption spectra of isomeric liquids 
can’ be deduced from the data. ' (8) All the substances studied show a‘diather- 
mancy minimum at about 8485 ap. ‘The author’ascribes this minimum to the 

‘2162. in the edie’ M. -(Astro- 
! Journ. 19. pp. 857-859, June, 1904.)—Working with the grating 
attached to the 28-in. refractor at Princeton, U.S.A, using 

‘third’ order spectrum, the atithor was able to observe many revers s 
ih the lings given’ by the' spets visible durin ‘March’ and April of 1904. 
the region between 14915 and 6770 over fo lines were found to be er 
ér less affected, and a ‘table is given of 69 of these which were decidedly 


reversed. The chief lines of magnesium, i iron, and sodium have hot been 


oe to be affected ‘in any Sita and the. et line Ds was not visible 


ter £32 


"216s. ‘Origia. ‘he ‘Blondlot. ily Emitted Chemical: 
A... Calson, .. (Comptes .Rendus; 188. pp. 1098-1099, May 2, 1904.)—The 
author. finds, that, when. a, solution of sodium sulphate is 


sulphate and, potassium sulphate does not give out: stays till semubattlaatheds 
(with formation of alum) is started. Chrome.alum ‘thrown: into cold: water 
causes, an increase in the brilliancy of calcium sulphide; thrown into hot 
water it causes such an active disengagement of m-rays:that the phos-' 
phorescence of the. sulphide caused by the hot water alone may completely 
disappear... The emission of m-rays in these cases may be due to the accom- 
panying physical changes, and in support of this the author finds that a sare 
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No. 758 (1904).].. 


water or of a, solution. gives, rise to m-rays, whereas 


the heating of water causes. the emission ,of ; also. Abstracts 


“ayy 


2164, On. ‘the. F. ‘Giesel.. (Chem, 
News, 89. —pp., 267-268, June, 8, 1904... From Ber, Deut. Chem. Gesell. 37. 
1696, 1904.)—-The. investigation, by Runge.and .Precht,. of, the Spark 
spectrum. of the emanation substance showed that. it. consisted, essentially 
of Janthanum | witha little cerium,,and that thorium, barium, and sadium 
were not present, . Glass vessels. in, which the substance has been kept for 


- some. months .become.violet-coloured up to the level te which, they, were 


filled. Paper becomes brown and. is destroyed, The activity of the solid 
salts. suffers no. further change as soon asthe maximum ,has reached 
about a month, after they have separated out fromthe. solution... This 
observation, Characteristic of, the primarily active elements, removed the 


‘last doubt. as.to the presence in the material of a new radio-active element 


different from. radium and belonging to the class of the rare earths. Again, 
it is not possible to. impart to inactive -rare earths the properties of emanium 
by. merely, them into contact with. radium [See also Abstract 


‘Emanation ‘of. Radium. Ww. ‘Rameay. Penden 188, 
pp. 1888-1894, June 6, 1904, A, full account is given of the experiments 
of the author and his collaborators on. the emanation. of radium, The emana- 
tion behaves like an ordinary gas and, resembles the gases,of the argon 


family, being without chemical activity, and. having spectrum, similar . 


to the inért gases of the air. ‘It is visible on account of its luminosity, and 
follows Boyle's. law. The author proposes to give | it the name Exradio, 
A table of the wave-lengths. of the lines of the spectrum, ofthe emanation 
is, given. The emanation is probably monatomic with a density about 80 
and an atomic weight about 160. From the rate of transformation the mean 
life-of the atom of radium is calculated to be 1,050 or 1,150 years.. Attempts 
have been made, but without success, to cause. the eiectrope: Bucs escape 


2166. ‘Radiovachivity Earths Sediments. Elster Geitet. 
(Phys. Zeitschr. 5, pp. 321-825, June 15, 1904:)—A. description is.given. of an 
improved electroscope for measuring the radio-activity of earths, and similar 
substances, The investigation, of volcanic earths. gave results .somewhat 
similar to. those previously recorded, and a further, investigation, of the 
sediments from thermal. springs is, In certain: instances these 
pipes at “Wiesenbad. that of uranium - and 
giving remarkable phophorescent effects with zinc blende under certain 
conditions,,. As the distance from the source increases the water, becomes 


less and less active. , The deposit in the cooling tanks has. much less activity 


than, that in the pipes, and the chalk which finally separates when. the water 

is the air is T. M. L. 

S...Meyer. and. .(Phys. .,Zeitschr, 5. pp. 819-820, 

June, 15, .1904,)-The substances investigated . were . -metallic. uranium, 
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tated on a tod of peer and’ radium-barium carbonate. In each case 

it was found that a moderate rise of temperature (always below 200° C.) 
caused a marked decrease in the rate of discharge of an electroscope by the 
radio-active material. This decrease persisted somewhat longer than the rise 
of temperature, and might be attributed either to a decrease in the activity 
of the material or to changes in the air through which the discharge. took 
place. As regards the latter, it is to be noticed that a high temperature 
would tend to increase the ionic mobility, whilst actually a decrease of — 
conductivity was observed. A further experiment showed that at the 
higher temperature the voltage used was still sufficient to produce the 
saturation-current between the electrodes, and the decrease cannot therefore 
be accounted for in this way. Another possibility was that at the higher 
temperature the air, owing to its lower density, did not absorb so large a 
proportion of the energy radiated from the active material, but this view 
is disproved by the fact that the decrease of conductivity persists after the 
air has reached its normal temperature, and, moreover, direct experiments 
in which the pressure of the air was altered by means of a pump showed no 
effects of this kind. The only conclusion remaining is that the activity 
of the material decreases as the temperature rises. Such a decrease — 
might in the case of radium or thorium be attributed to the liberation 
and loss of the emanation, but this explanation is not applicable to uranium 
and polonium, and even in the other cases an initial increase of activity 
would be expected. The conclusion arrived at is that there is actually a 
decrease of radio-activity as the temperature rises, a con¢lusion that is in 

agreement with the observations of Dewar and Curie on the heat liberated 
from radium salts at the temperature of liquid hydrogen. In qualitative 
agreement with certain observations of Madame Curie is the fact that the 

decrease is most marked in the case of the a-radiations, whilst the smallest 
| effect was observed i in a the case of omen gm which gives only a-rays. 


T. M. L. 


2168. and Matter. -winkter, News, 89.-pp. 289- 
291, June:17, 1904.)—The researches on the radio-activity of substances cannot 
be regarded, generally speaking, as adequate from a chemical point of view. 
Even the results of fractionation are to be accepted with circumspection 
because they may easily give rise to fallacies. In the early days of spectral 
analysis it was believed that calcium had been decomposed, because it was 
_ possible to cause the disappearance of the green line of its spectrum in one 

of the parts obtained by fractional precipitation of a solution of calcium 
_ chloride. It is therefore urged that in the majority of cases radio-activity 

should be regarded, until further chemical evidence is adduced, as a purely 
physical process, a phenomenon that may adhere to matter without influencing 
its chemical composition, in much the same way as the magnetism of iron 
oxide. In this connection it is noteworthy that radium is never associated — 
with its homologue barium in any of the commoner ores, but invariably with 


uranium, an element which may sven be (with thorium ?) the Labo’ 
source of all radio-activity. 


2160. Emanations and Radiations. 188. 
pp. 1658-1555, June 20, 1904.)}—The author suggests that many of the observed 
phenomena may be due to surface films of volatile substances condensed 
from the atmosphere. The smell of metals may be due to the same cause. 
Impalpable dust may also be another cause, the dust being made to impinge 
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simple; those from phosphorus contain phosphorus, oxides of phosphorus, 


zone, and H;0 and HNO; vapours, Surface films a 


in the: between: metals on contact: 
2170, The of Change in Radio-active Bodies, Rutherford. 
(Roy: Soc: Proc. 78, pp. 498-496, June 22, 1904. Abstract of “Bakerian 


Lecture.}—A summary is given of the results obtained in recent experiments — 


on radio-activity. The complicated curves showing ‘the decay of activity, 
which have been obtained for the different types of rays, and for different 
times of exposure, can be completely explained on the supposition that there 
are three rapid, successive changes in the matter deposited by the radium 


-emanation—(1) A rapid change giving rise only to @-rays, in which half the 


matter is transformed in about 8 min. ; (2). A“ rayless' ” change in which half . 


the matter is transformed in 21 min. ; @) A change giving rise to a, B, and y 
together, in which half the matter i is in min, J. 


Rate of: of Thorium’ Le ‘and 


during the course of experiments with a substance suspected to be thorium, 
had occasion to measure the time taken for known thorium ‘emanation to 
decay to half value; and the value obtained was considerably lower than that 
found by Rutherford [see Abstract ‘No. 631 (1900)]. A series of new deter- 


minations was therefore made, apparatus almost identical with that of — 


Rutherford being used ; andthe method employed consisted in blowing a 


noting the time, then closing ‘the tube and breaking the earth of the insulated 
quadrant of the electrometer, when readings were taken every 5 sec. over a 


the rate of charge due to excited activity taken as quickly as possible. From 
the deflections obtained, 'given in a table, the curve due to the emanation 
alone is deduced by subtraction. ‘The logs. of the ordinates measured from 
an asymptote to this curve, give a straight line when plotted, hence the curve 
is a true exponential. The time for decay to half value was found to be 51-2; 


©. T. Gimingham. (Phil. Mag. 8. pp. 107-110, July, 1904.)—The authors, _ 


definite quantity of the ‘etnaxiation through a calcium chloride drying tube, © 


period of 400 sec. Any residual emanation was immediately blown out, and 


50°8, and 61°5 sec. in three different as compared 


witty Rutherford’s 60 sec. H. W. 


2172. New Obschoations ‘with: Screen. 


Rendus,' 138. pp. 1264-1257, May 24, 1904.)—Observation of the 


effects produced by ozone and liquid air on a phosphorescent screen induced 
the author to examine whether other gases produced similar effects. Gases 
in sealed tubes held in the hand. all produced more or less effect, increasing 
the brightness of the screen, and those gases formed without condensation 
were seemingly much more feeble in their action than gases formed with 
condensation. On placing the tube on a wooden support instead of in the 
hand, oscillations of brightness were noticed, a quite different behaviour. A 
special arrangement for more conveniently observing this variation in the 
brightness of ‘the sulphide is then described. The phenomenon can be pro- 
duced ‘by other means, such as passing a current of air through a narrow 
tube, open at both ends; or by moving the air behind the window about by 


the hand ; or by placing a horizontal sheet of ‘metal béhind the window and | 


then gently heating it.. On‘the metal cooling, the period of oscillation increases 
as time goes on, and the effect on the’ screen’ ceases‘as soon'as the metal 
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on the metal surface by. electric forces.’ Emanations are not necessarily a 
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acquires the room, temperature. i Certaisi bodies, such as:wood' painted with 
white: lead, and copper, are Opaque to these radiations, others, such as zinc, 
are transparent. ‘The action is not due to a difference of temperature between 
the ends of the tuhe, as a special experiment witha copper envelope to the 
tube showed. Such oscillatory effects on the screen are also produced by 


mostsolid, liquid, and. gaseous bodies, with rare’exceptions, among which’ are 
amianthus,, not at all; caustic potash and baryta, almost no effect ; and dry 


sodium, chloride, hardly any effect. Water alone produces no effect, but a 
morsel of sodium chloride dropped in produces oscillations, rapid at first and 


_ dying: slowly away, to disappear. when. dissolution is complete, Other 


examples, showing. that the screen is extremely sensitive to the changes in 
a body due to physical, chemical, or. physiological causes, ‘are given, and 
anzsthetisation experiments. similar to those of J,) Becquerel Abstracts 
Nos. 1657, and 1966 are ‘[See Nos. 1858 

Bichat,. . (Comptes Rendus, 188. pp, 1816-1318, May 80, 1904.)—The author 
describes some experiments on; the secondary radiations emitted. hy bodies 
which store up the n-rays. A leaf of thin copper exposed to the n-rays of a 
Nernst lamp for 1 min., afterwards emitted n-rays/from the exposed, side, but 
not from the other side, .On gently heating the copper whilst, the screen is 
being observed, the sulphide. brightens, but only for .an instant ; the bright- 
ness diminishes and the n-rays disappear, the effect being analogous to that 


observed on heating ordinary phosphorescent substances. .An #-ray spectrum 


was obtained by means of an aluminium prism, and the position.of the. dif- 


ferent refracted rays determined. by moving a phosphorescent screen along 


the spectrum. Eight successive maxima were observed corresponding to, the 
indices determined. by Blondlot [see Abstract.No, 764 (1904)].. After this the 
body, the secondary radiation of which is to be observed, is. placed, so. that, it 


is exposed to one of the rays from the prism ; for. instance, the ray No. 8 (of 


index 1:29) : for a certain time. . The.source of .n-rays is then removed and the 
exposed body is put in its place. The. dispersion is then examined by means 
of the phosphorescent screen, | and it is found that'the bundle.of secondary 
radiations is complex; there are a certain number of maxima,-but'these all 
correspond to indices higher than that of the primary radiation. ‘This result 
is general, no ray of lower index than the primary is to be found, so the 
primary radiations must: be transformed into -more refrangible, ones, ‘since 
Blondlot has shown that the wave-length increases with the refractive index, 
This is also in accordance-.with Stokes’ law. ‘The. preceding results were 
verified by direct measurements of: the: wave-lengths ; and in this way the 
secondary radiations of coppets zinc, and glass were 


relation. between..this. property of emission and. the. transparency 


2174, of N-says... Blondlot. (Comptes: Rendus, 138, pp.1894- 
1895, June 6,.1904,)—The author supports the explanation given by J..Becquerel 


of the. change that the n-rays produce.in the visibility,.of a phosphorescent 


soreen as. being due to the absorption of the incident .n-rays,by the screen.and 
the. giving out of other #-rays which accompany. the luminous rays and increase 
the sensitiveness. of the retina [see Abstract No. 1652 (1904)}.. When, however, 
the n-rays. fall a small. the of, the emitted light .is 
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actually increased. This is shown. by the photographic. effects, and. by,'the 
fact that the.change in brightness. i is visible when the small.source of ight, is 
viewed through a trough of distilled water, The same remark alae to the 
changes i in visibility, of a sheet of platinnm raised to dull, redness, J. 


OY. 


2175. Peepeadiculer of N- and Nurays... E. Bichat,. 


_ Rendus,. 188. pp. 1895-1896, June 6, 1904,. If during the. oscillations of 


brightness, of a phosphorescent screen [see Abstract No.. 2172. (1904)} an 
oxidised plate of lead. be interposed, between. source and screen at) the 
moment of minimum brightness, the brightness is seen to augment, thescreen — 
receiving M-Tays if interposed at the moment of. maximum brightness no 
change is produced. The. sources examined. behave as though they them- 
selves emitted m-rays in an intermittent fashion, On grounding the, source 


_of the radiations the oscillations of luminosity cease, and the screen shows 
_ that a constant emission of n-rays is going on in the first case, of m-rays in 


the second case. A source of n-rays 1s obtained. by grounding a: sheet of 
metal ,by means of a copper wire. That the rays come from the earth -is 
shown by oxidising the copper wire by heating it, in which case the copper 
ceases to conduct the m-rays, as previously shown by the author [see Abstract _ 
No. 1071 (1904)]. If a concave metal mirror be. used as source. of n- OF 
m-rays, and the screen be moved in front of it, the rays are seen to converge 
upon the centre of curvature of the mirror ; the rays are therefore normal to 
the surface of. emission, . The cone formed by the rays, however, -has an 
angle slightly smaller than the geometric cone having the centre of curvature — 


as apex and the mirror as ipa as has, been CHPKER | in the, case. of kathode 


2176, Apparent Variations: in the of a Screen 


| Examined in a Dark Room. F. P. Le Roux., (Comptes Rendus, 188. 


Pp. 1418-1415, June 6, 1904.)—For the experiments a. black screen was used, 
in the centre of which an area 2 cm. or 3 cm. in diam,,was coated witha 
luminous paint, When the observer, covering one eye, gazes. fixedly at. the 
luminous spot, a diminution of its brilliancy is usually noticed at the, end.of 
half a minute, which continues until it reaches a more or less, stationary con- 
dition. Often a.sensation is experienced as if a, cloud were passing over the 
screen. To. some observers the light appears. to diminish in brightness with 
oscillations, and the diam, of the, luminous area often appears to grow less. 
The observer _ may regain the initial sensation of brightness by gentle 
pressure ‘on the eye or: by coughing or shouting, These phenomena.are 
in part at least of a psychical nature... The inhalation of small quantities 
of ether or chloroform vapour has a marked effect. in, lessening the 


‘apparent brilliancy of the screen. These. facts are of interest,..as_ they 
‘suggest a possible source of error in > the, investigation of the, phenome of 


2177. New pe Ne-rays. R Blondiot.. 40 
ee 189. pp. 114-115, July 11, 1904.)—The author, describes a. new 
method which enables the n-rays to be studied with, ease and without 


fatigue. This consists in observing the appearance,or disappearance. of.a 


luminous beam.on a background. dimly. illuminated by, the. complementary, 
colour, instead, of determining the variation in brightness of a phosphorescent 
beam on a black ground as heretofore customary... For this purpose a piece, 
of white has a of br mm, 
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wide and 2-8 cm. long on it, and’ after insolation is put in a dark place, and 
the light from a lamp provided with an orange-yellow glass front, placed 2 to 
8 m. away, caused to fall upon the cardboard. The lamp flame is then 
regulated until the blue glow from the sulphide is invisible on the yellow 
ground. If things are so arranged that normally the phosphorescent spot 
just ‘disappears, on n-rays affecting the screen the blue beam appears, to 
disappear again as soon as the n-rays cease. Similarly, by arranging matters 
so that ‘the spot is normally just visible, the presence of m-rays will be 
indicated by the spot disappearing. The same precautions are necessary as 
in observing the n-ray effects by the usual method—all effort and strain- 
ing of the sight must be avoided if the physiological and psychic effects 
described by Lummer [see Abstract No. 586 (1904)] and by Le Roux [see 
are to be absent. La. W. 


--g178. Action of Radium on Diamond. W. Ciodkes: (Roy. Soc., Proc. - 


14, pp. 47-49, July 19, 1904.)—It has been shown that when radiant matter 
impinges on diamonds they assume a dark colour and become almost black 
after a long bombardment. Some diamonds blacken in the course of a few 
minutes, whilst others require an hour or more to discolour. Although only 
superficial, this blackening requires a polishing with diamond powder to 
remove it. Diamonds which had been blackened by the author were sub- 


mitted to Moissan. When heated to 60° in an oxidising mixture of KCIO; and - 


fuming HNO; (prepared from mono-hydrated H,SO, and KNO; fused 
- and dry) the action on the black layer is very slow. There is produced 
: graphitic oxide which at an increased temperature yields pyrographitic acid 
_ easily destroyed by HNOs. Hence the diamond has by the radiant matter 
become coated with graphite. It is known that the higher the temperature 


to which graphite is submitted the greater is its resistance to oxidation, 


Moissan concludes that the temperature reached by the surface of the 
diamond in Crookes’ tubes is probably about 8,600°. The 6-rays from radium 
having properties like the kathode stream, it was of interest to ascertain if 
they exert an action on diamond. A Bingara diamond was kept close to a 
quartz tube containing about 15 mgm. of radium bromide sealed in vacuo. 
It phosphoresced brightly and continued to glow the whole time of experiment. 
No, or very little, darkening was produced in six weeks. The diamond was 
now put inside the tube so that it was immersed in the salt. After 78 days a 
decided effect was produced, the diamond becoming of darker appearance 
and of a bluish-green tint. It was now heated to 50° C. in a mixture of 
strongest HNO; and KCIO; for ten days, the mixture being renewed each 
day. At the end of this time the diamond had lost its dull surface colour, 
but its tint had changed from’a yellow to a pale blue-green. Hence the 
B-rays or electrons effect a superficial darkening due to graphite and also one 
penetrating through the whole thickness of the diamond. It is possible that 
the constant state of vibration in which the diamond is kept, as revealed by 
its phosphorescence, may have caused an internal change that may be 
chemical or physical or both. If the original yellow colour is due to iron in 
the ferric state, a reduction to the ferrous state would account for the change 
of colour to a pale blue-green. This alteration of colour may be of commercial 


importance. If “off colour” stones can be lightened their value will increase, 


while if’ the prolonged action of radium gives them a decided colour they 
would be of greater value as “fancy” stones. After 10 days’ heating it was 
found that 85 days afterwards the diamond was able to effect a photographic 
film, thus further showing that the stone had been given a strongly radio-active 
property in its deep layers. W. W. H.G. 
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2179. Nature of the N- and N;-rays, and Radio-activity of the Bodies Emitting 
these Rays. J. Becquerel. (Comptes Rendus, 189, pp. 264-267, July 25, 
1904.)-The author points out that the rays from a Nernst lamp, as he is 
informed by Blondlot, do not lose. their property of affecting a sulphide 
screen even after. passing through a magnetic field of 10,000 units, although — 
a much weaker field inhibits the effect from other sources, [See Abstract 
No. 1660 (1904), ] Experiments are described, using a fixed and'a movable 


_ glass tube in the field of a Weiss electromagnet, which show thatin a bundle _ 


of Blondlot rays exposed to the action of a magnetic field there can be 


recognised (1) a non-deviated portion which,.for the bodies examined, with | 


the exception of the Nernst lamp as source, has no action on the screen ; 


(2) a deviated and considerably dispersed portion composed of rays identical 
_with kathode or B-rays ; (8) a portion deviated in the same sensetas the a-rays; 


which, like these, diffuse rapidly, but are more easily deviable ; they are present — 
in all the sources of the rays and diminish the brightness of the screen. 
Apparent selective absorption was also observed when a zinc sulphide screen — 
was substituted for the calcium sulphide one. The maxima observed on the 
calcium screen, in a field of 287 units, gave values of the ‘prociat; R “ 
(R = rotation of movable. tube) as. follows 


10,590 8100 6090 4900 38840 2891 2360 2,040 


180 1,680 1480 1850 1250 1,140 1,000 #700 


and it is pointed out that for the least deviated f-rays of radium, the value of 
RH (10‘ about) is very close to that obtained above (10,590), and shows the 
identity of these rays with the B-rays. All the sources tried gave these least- 
deviated rays, but the spectrum only extends as far as 5 in the case of Prince. 


Rupert’s drops, 11 in the case of steel, 15 in the case of radium (in glass tube), 


16 with the calcium sulphide screen, and much further even in the case of 
rays emitted by the median nerve of the wrist. The deviation of the 
a-type rays is estimated from an experiment, and a method of showing the 
existence of the non-deviated rays described. It is concluded, as a result, 
that sources of n- and m-rays emit three sorts of radiations, like radio-active 
bodies, but whereas the non-deviable y-rays of radio-active bodies cannot be 
refracted, the non-deviable’part of the Blondlot radiation can be refracted by 
an aluminium prism [see next Abstract] along with the a- and #-rays, the 
latter probably by a succession of secondary effects. According to the pre- 
dominance of the action of the a- or the B-rays on the screen, the effects of 
the n- OF m-Tays are observed. | Ww. 


2180. Refraction of the N- and N,-rays. J. Becquerel. (Chitighes 
Rendus, 189. pp. 267-270, July 25, 1904.)—The author has shown that the 
non-deviated portion of a beam of n- and m)-ray radiations is in general (with 
the exception of n-rays from a Nernst lamp, to which this investigation 
does not apply) without action on the calcium screen [see preceding 
Abstract], and he now shows that it can be transformed anew into n-rays 
by passing it over a substance emitting B-rays, into m-rays by a source of 
a-rays. The arrangement adopted consisted of a source (calcium sulphide,, 
sunned and under the action of a radio-active substance emitting 6-rays),: 
placed on the base.of an aluminium cone which concentrated the 


greater part of the radiation at the apex. The rays were passed through = 
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a glass tube'which ‘traversed’a magnetic field notmally the'lines of force 
afid fell with normal in¢idence on an aluminium prism of’ 80°. (1) With the 
magnet unexcited, a certain’ number of beamis of n-rays and three beams of 
m-tays very little deviated and separated by n-rays were observed at the 
side, near the base! of the prism. At the side near the apex, wide bands of 
fy-rays, very weak and visible with difficulty, were seén (Concerning which 
more will be published later). (2) When the incident beam traverses the 
magnetic field all the »- and m-rays disappear, but a salt of uranium placed 
in the path of the non-deviated beam will cause the beams of n- and m-rays, 
as well as the bands, to reappear in the same positions as before. (8) With’ 
a polonium-bearing bismuth salt (source of a-rays) all the n groups are 
replaced by m, groups, and the three j bands towards the base, as well as 
the m; bands beside the apex, are transformed into bands of n-rays. (4) Super- 
position of the n- and m-rays can be obtained, forming an inactive beam on 
the screen, by the use of both uranium and polonium salts; the incident 
beam being neutral, no refracted ray can be observed ; the aluniiiniun prism 
has not separated the n- and the m-rays. This apparently contradictory 
result as compared with the existence of separated n- and mj-rays in the 
spectrum of a source of Blondlot rays is commented on and possible explana- 
tions given, and experiments are described in the course of which, rays were 
observed which do not propagate themselves at a distance greater than 
2 cm. from the n-ray beam, and which are very slightly penetrating only, a 

single sheet of paper protecting. the sulphide from their action, . L.H, W 
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Bodies of Finite Absorption. J. (ann, 
d. Physik, 12. 2. pp. 342-355, Aug., 1903.)—A mathematical investigation (1) of the 
validity of Kirchoff’s law of the connection between emission and absorption, (2) of 
the Stefan-Boltzmann law of the dependence of radiation upon res aa (8) of 


2182. of Glass Ultra-violet Rays. A. 
Kriss. : (Zeitschr. Instrumentenk. 23. pp. 197-207, July, and pp. 229-289, Aug., 
1903.)-—-A determination of the absorption of ultra-violet rays in ten kinds of crown 
and flint: glass through the range A480 to A309. Curves and tables are given show- 
ing the. variation of transparency with thickness and wave-length. There is no 
outstanding difference between the crown, and flint glasses, all showing the charac- 
teristic absorption increasing slowly in the visible spectrum and very quickly 
towards. the limits of transparency. ‘The method is a differential one, two polarised 
beams, from the same source passing through different lengths of the glass under 
test, and eventually falling on a fluorescent screen. The theory of the method is 
bs E. A. 


Light Filters A. “Miethe. (Photographic 
Journ, 43. pp. 214-218, Aug., 1903. Paper read before the Jubilee Commemoration: 
Congress. )—A method has been found by means of which the same set of red, 
are and blue filters is used along with plates of any colour-sensibility whatever.. 

The blue print is exposed through red and green filters for times in the ratio of 
15 to 1, the red print through green and blue filters for an exposure ratio of 
about 80 to 1, and lastly the yellow print through the blue filter only. The above is 
for panchromatic plates dyed in ethyl-red. The method possesses technical difficul- 
ties, and is, unfortunately, hardly applicable in photographing from nature, but the 
possibility of ‘without carefully adapted filters is a great’ 
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and Surface Colour of: 


aniline, ‘Ri Wood.) (Amer. Acad., Proc: 89; 4, pp. 51-86, 
substance exhibitsa very: exceptional dispersion, so that a candle viewed through a 
prism of it.is spread; outinto a spectrum ‘fifteen ‘or twenty times as long as that giveh 
by a glass prism of the samé angle. The present paper contains:a detailed account 
of the dispersion inthe) yltra-violet-and in the visible’ spectrum; as well as‘of the 
changes in the position of the absorption band, which accompany a change ‘of state 

(from: solid to liquid or liquid to:gas).'| The results cannot :be: fully discussed till 


measurements have been made: in the infra-red and the dielectric constant of thé 


body has been.determined, but so far they are'in accord with the electromagnetic 

theory of dispersion and, ‘The is — inci- 


2185. Stereoscopic Range-power of Prisniiitic F. Jj. Cheshire. 


(British Optical Journ. 8. pp. 16-19, Sept., 1903.)—The stereoscopic range for normal 
binocular vision is E/a, where E is the inter-pupil distance and a thé minimum angle 


of convergence which can produce stereoscopic relief.. The method: of measuring 
the range is described, Helmholtz's value being 235 1m. In telescopic vision the 
stereoscopic range is equal to the product of the range in unaided vision and the 
magnifying power of the: binocular telescope, inter-ocular and inter-objective dis- 
tances. being equal. If the ‘latter are unequal, as in’ the prismatic binocular; - 


(Elektrotechn. Zeitschr. 25: pp. 374-375, May 5, 1904.)—The author points out that 
Kisler’s results [see Abstract No, 4822 (1904)] agree with those obtained by Rasch, 
inasmuch as they, both point to. the fact that «/ is constant, and equal to about 25,000 
t being the absolute. temperature, and. x given by the equation h = t*, where h is the 
total radiation. From. this’ it would appear that « tends to the value zero, whereas 


_ Lummer and others contend that it asymptotically reaches the value 12. W.H. s. 


- 2187. Cylindrical Lens Systems. G. J. Burch..: (Roy. Soc., Proc, 78..pp. 281- 
286, May.7, 1904;)—An. arrangement of two lenses with axes crossed may be’used 
for comparing by photography, curves plotted. to different scales or for increasing or 
diminishing the ordinates of a. curve. Examples from capillary-electrometer records 


2188. Double 0. Wiener. (Phys Zeitschr. 5. 
338, June 15, 1904. Physik. Instit. der Universitat, 1904, mathe- 

Rendus, 138. pp. 1694-1695; June 27, 1904,)—Three positives, prepared by means of 
coloured glass, are, printed successively on’ the same. bichromatised gelatine plate, 
using three,diffraction gratings for the purpose, specially tracedso that thé red, 
green, and ,blue rays are deviated in the same direction. _ This triple proof: is 


developed with warm water and; dried, and. seen by parallel light, being 
invisible in diffused light. Ww. H. SI. 


14, 2. pp, 406-417, June, 1904.. Communication from the Physikalisch-Technische 
Reichsanstalt.)-—-The following points are-dealt with ; Rotation of the quartz plate 


~ for different.kinds of light, rotation for temperature, rotation for mixed light and for 


differtat effects of, light.as contrasted with 
W. 
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2101. Refractive Indices of Some Oils.’ N. Georgiewski. (Collection of 
physical papers devoted to, the memory of T. T. Petrouchewsky, pp, 41-61, 1904.) 
The author as far back as in 1888and 1889, on a suggestion by Petrouchewsky, 
determined the indices of refraction (for the bands of hydrogen and D lines) of some 
oils, and more especially of such oils as are used in painting.” He now investigates the 
influence of the viscosity of these oils and of temperature, the following conclusions 
being drawn : (1) The refractive indices of sunflower, hemp, nut, linseed, cucumber; 
and poppy oils are intermediate between the limits 1°4763 (for cucumber oil) and 
1:4842 (for linseed oil).. (2) The refractive indices of oils increases with the vis- 
cosity. (8). The dispersion of the oils investigated is practically identical. (4) The 
- variation with the temperature in the refractive \indices ‘of the various’ oils is 
controlled appevmanyety by the law of Gladstone and Dale; between the limits 
and _A. G.. 


“2192. ‘Identification “f Alkaloids ay Indes ‘Kiley. 
(Zeitschr. Anal. Chem. 43. pp. 160-167,.1904.)—It is proposed to identify alkaloids 
by mounting a small fragment of a broken crystal in a medium of known refractive 
index. Using crossed nicols the stage is rotated until the crystal causes extinction, 
when the upper nicol is removed and the fragment examined in that position and in 


a position at right angles to it. The various known media are then tried, until 


accurate determinations of the refractive indices in the two positions have been 
made. The difference between the two values gives the value of the double refrac- 
tion. The crystal is positive if the index of its extraordinary ray be the greater and 
negative in the reverse case. A table is given of the values obtained with different 


2198. Magnetic of Rays. Walter. (Ann. d. Physilé 14. 
-1. pp. 99-105, May, 1904. Hamburg’State Laboratory, Jan., 1904.)—Strutt’s results 
extended ; there is no deflection greater than would correspond to a radius of curva- 
ture of 10" om. for a field of 1 a strength of 19, 000 gauss. 

A. D. 


2194. Destruction of Phosphorescence Property by Pressure. P. Lenard and 
V. Kliatt. (Ann. d. Physik, 12. 2: pp. 489-441, Aug., 1903.)—Tafel has shown 
that white zinc oxide can be made to pass into a brown variety through pressure, 
and that this behaves in a different manner from the original substance with regard 
to phosphorescence under canal rays. [See Abstract No. 1119 (1904).]. The authors 
now give instances which have come under their own observation, in which the 


“2195. Radio-activity of Thorium Minerals. G. F. Barker. (Amer. 
16. pp. 161-168, Aug., 1903. Paper read before the National Academy of Sciences, 
April 22; 1903.)—-Most of this paper consists in a summary of previous results. The 
chief fact that is novel is the author’s contention that, coritrary to the statement of. 
Hofmann and Zerban [see Abstract No. 100 (1904)], radio-active thorium.-can be pre- 
pared from monazite sands that are quite free from uranium. The author considers, 
therefore, that the activity of thorium salts is primary and not induced—a contention 
that has since been disputed in a subsequent paper by Zerban. iS Pie: M. L. 


2196. Action of Radium on Globulin. W.B. Hardy. (Chem. stn 88. p. 73, 
Aug. 14, 1903. Proc. Physiol. Soc., May 16, 1903.)—Globulin and, probably, the 
living tiasiios seem to be completely transparent to the electrons from radium 
bromide, and the emanations from it have apparently little effect, if any; but the 
positively charged particles of little penetrative power rapidly affect the solubility 
of —_— which first clears up and then becomes opaque, all within about 8 min. 
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- 2197. Radio-active Substances. W.Marckwald. (Zeitschr. Elektrochem. 9. 
pp. 698-699, Aug. 20, 1908. Report read before the 10 Hauptversamml. d. Deutsch. 
Bunsen Gesell., June 3-8, 1903, at Berlin.}—-With a few mgm. of substance obtained 
from 4,000 kg. of Joachimsthal pitchblende, the author demonstrated to a large 
audience the radio-active properties (phosphorescence, ionisation, discharge of 


. electricity) of radiotellurium ; he showed that quite similar experiments could be 


made with radium so. long as the latter was not enclosed. Even the thinnest plate 
of mica cuts off the a-rays to such an extent as te make negligible the ionisation of 


by the radium rays. RULE 


2198. Action of om (Roy. Soc., 


73. pp. 875-381, May 28, 1904.)—The experiments were made with 1 c.gm. of radium. 


bromide enclosed in a vulcanite and brass capsule with atalc window, the radiations 
which passed through the talc being used upon the micro-organisms at a distance 


of 1-2mm. The purity and strength of the radium is referred to, with examples. 


The germicidal action was investigated in the case of calf vaccine and its extraneous 
bacteria, and also of a number of other micro-organisms, including various species _ 
of bacillus, the method of experiment being fully described. The results obtained 
showed that the specific germ of vaccine was destroyed in from 2 to 10 hours, the 
extraneous bacteria being destroyed in rather less time, in no case surviving longer 
than 15 hours. Spore-bearing bacteria, however, were much more resistant, not 
being killed by less than 72 hours’ exposure, as was found by Pfeiffer and Fried- 
berger (see Abstract No. 789 (1904)], asagainst 2-15 hours for the non-sporebearing 
bacteria. The induced radio-activity of the exposed bacteria was also examined, an 
image on a photographic plate being obtained after only 1 hour’s exposure to the 
bacteria which had been killed by 24-120 hours’ exposure to the radium, the best’ 
images being given by bacterial masses containing spores ; and such radio-activity - 
has continued for 8 months after exposure. Images were also obtained through 2 


- sheets of lead-foil. [See also Abstracts Nos. 102 and 770 (1904)]. LHW. 


- 2199, Pyroradio-activity. T. Tommasina. (Archives des Sciences, 17, 
pp. 589-596, June, 1904. Communication from the Société de Physique et d'histoire 
Naturelle de Genéve.)—Various observations on the radio-active properties of wires 
of different metals when heated to redness by an electric current. These tend to 
prove that all bodies possess more or less the property of radio-activity and emit 


2200. Scintillations Produced by Pitchblende. F. H. Glew. (Réntgen-Ray, 
Archives, 9. pp. 26-27, June, 1904.)—By using a transparent fluorescent screen the 
luminous effects produced by the a-rays have been observed direct from pitchblende | 
and various other radio-active minerals. — ak S. 


2201. Nature of the a-rays from Radium. H.A. Wilson. (Nature, 70. p. 101, 
June 2, 1904.)—It is suggested that a-particles may be positive electrons having a 
radius about 2,000 times smaller than negative electrons. __ «sey. S. 


2202. Suggested Explanation of Radio-activity. J. H. Jeans. (Nature, 70. 
p. 101, June 2, 1904.)—The author suggests that the atomic instability may be due 
to the agitation of the ultimate constituents of the ions or corpuscles. It may result 
from a rearrangement of an ether structure, and not solely of a material structure. 


J.J. 


2203. Blondlot’s N-rays. J.B. Burke. (Nature, 70. p. 198, June 30, 1904.)— 
The author has endeavoured to repeat Blondlot’s experiment, in which the increase 
of brightness produced in a small spark by the -rays was shown by the photo- 
graphic effect, but has not obtained any difference in the photographic effects which 
could not be attributed to a spurious cause.. 4. J. 8. 
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2204, Vorisiion of the Coefficient of Expansion Nickeh, E, 
Harrison. Mag, 7. pp 626-634, June, 1904.)—-The author observed. 
the sudden change in the coefficient of expansion of a very pure nickel wire 
to occur between 365° C. and 870°C. The change was of the same magni- 
tude whether the wire was heated or cooled, or'after repeated heatings ; and 
no permanent elongation occurred. “ The anomalous part of ‘the curve 
extends ‘from 840° C. to 870° C_—this also being the’ range in ‘which changes 
occur in the ist and of the same 

2205.. ‘Specific Heats Organic. Solids,. w. Magie. 
16..pp. 881-382, June, 1903. Abstract of paper read before the Ameri- 
can Physical Society, :April':26,, 1908.)—The author has: determined. the 
specific heats of a number of organic ‘solids. by introducing a weighed 
quantity into one of the cups of a Pfaundler calorimeter, the cups being 
filled with aniline or kerosene, of ‘which the specific heats are 0°5155 and — 
0°4758 respectively. The figures obtained are given in the following table, 
: together with’ the molecular heats and the heats of | ‘solution in gramme 

calories, of of each in 87°5 gm. water 


Specie Heat, “Molecular Heat. | Heat of Solution, 
Maltose As .... 08238. 116° 
Dulcite K. . | O°288. 
Resorcin K. ......... |  0°266 — 84°09 


The specific heats of the substances marked A were determined in aniline, — 
_ those marked K in kerosene. The molecular heats observed are consistent 

with Staigmiiller’s. theory as to. the freedom of the molecules, on which 
theory the solution of non-electrolytes involves: in most cases a considerable 
increase in the freedom of their atoms. ae: W. H. Sr. 


“2206. Specific Heats of Solutions. w. F. Magie. (Phys. Rev. 17. 
PP. 105-116, Aug., 1908.)—The results ‘of the author’s measurements on 
various organic compounds show that in solution the molecular heats of 
isomers are not always the same. In most eases the apparent molecular heat 
of the substance is considerably increased when it goes. mf solution, urea 


| 


being the only, solid, of, those examined, which is_an, exception, to this. rule, 
Liquid glycerine, retains, the, same molecular. heat when dissolved in water, 


Liquid. phenol dissolyes in, aleohol without. change, but, its, molecular heat, i is 
increased, by solution in. water, The. author adopts the. hypothesis. ‘that 


process of. solution, i in the case of non-electrolytes, involves. a. loosening of the 
bonds, which, confine, the atoms. in, the molecule, so that the, increase in 
the. molecular heat is. due. to.an. in the degrees of freedom of 
atoms, .. From. the; observed ‘molecular. | heats of ‘the different substances, are 
calculated. the values of, i Staigmiiller’s. formula; §=a + 2, 3. being 


a; quantity, the, magnitude. of which. depends on, the of degrees of 


ti. freedom possessed by the molecule and. sts when, multiplied bya constant 


(== 0:98835),. gives, the. molecular heat, at, constant volume ; a represents the - 
number of variable, co-ordinates, at. the most six in number, which. determine 


the. position. of the molecule, and. the number of the co-ordinates which 


determine the position of the atoms i in. the molecule, and which are variable, 


_ and,so determine the number, of degrees of freedom possessed by the mole- 


cule. owing to the peculiarities of its atomic structure. Apart from the. sugars, 
the supposition that the atoms have each one degree of freedom leads to con- 
cordant numbers. With these substances in solution it is never necessary to 
assign more than three degrees of freedom to the atoms,o that these tay be 
conceived of as material points; the differences between the molecular -heats 
of isomerides may be ascribed ‘to differences in the freedom of similar atoms, 
With’ liquid compounds the molecular ‘heats at low temperatures may be 
described i in most cases by assigning one degree of freedom to each atom of 
the molecule ; as the temperature rises, the molecular heat changes owing to 
an increase degreés -of freedom of their It is found; that 
isomerides behave differently with respect to the heat developed by solution; 
just as they do as regards molecular heat ; even resorcinol and bydroquinone, 
which are very similar in their specific heat relations, have different heats of 
solution, No general relation, between the heats of solution apa the estimate 

in She of degrees of freedom can be detected. 


(Comptes Rendus, 187. pp. 331-334, Aug. 3, 1903. )}—The author gives, results 
of his measurements of the heats. of neutralisation of rosaniline and pararos- 


aniline,, which, owing to the slight solubility, were determined with solutions 


of dilute,acids. It is found.that, in addition to the thermal change due to 


-neutralisation,.a further heat change, sometimes Positive and. sometimes 


negative, takes place... This second phenomenon, which is accompanied by - 
either a development or a destruction of colour, is probably due to hydration 
or, dehydration. Thus the. dissolution in. acetic acid of the base of. rosaniline 
gives, rise, to. two thermal. phenomena, corresponding with two distinct 
reactions taking place with different speeds, and an increasing.red colour is 
formed... The first reaction, which acetic acid is.added to the rosaniline 
forming a colourless, compound, develops 7:87 cals,, whilst the second, which 
is one of. dehydration and. yields a coloured compound, absorbs 3°39 cals. 
With hydrochloric acid a,coloured solution is first formed on dissolving | the 
mono-. or tri-hydrochloride in the acid, and , the product then becomes 
hydrated yielding a colourless carbinol Gerivatiye, The thermal effects of 
2208, Combustion of in ‘Reductions by. M eans of Calcium Carbide. 

B. Neumann, Zeitsche., 9, PP: 699-701, Aug. 2 20, 1908.) — 
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F, v. Kiigelgen [see Abstract No. 1526 (1904)] has maintained that catbon 
dioxide is the direct product of the reduction of metallic oxides. by meats of 
calcium carbide, in contradiction to results previously obtained by the author. 
The latter now points out that the results obtaified will depend on the 
equilibrium which exists between carbon dioxide, carbon, and carbon 
monoxide. In all cases a mixture of these substances will be produced, 
but the relative proportions of the components will depend on the temperature 
of the reaction. The equilibrium will also be affected by the presence of the 
metallic oxides and of the metals formed during the reduction, so that the 
proportions of the monoxide and dioxide of carbon produced will not exactly 
correspond with those obtained with the pure reaction mixture, C :CO :CO,. 

The author has measured the temperature in the case of the reduction of lead. 
monoxide, and finds that it is from 650-720°C. ; at this temperature there must 
be an appreciable quantity of carbon monoxide i in the gas mixture produced. 
At higher temperatures the proportion of ‘carbon monoxide increases, and 
consequently 1 mol. of carbide will not be sufficient to aber) 5 mols. of 
reduced metal, as v. y. Kiigelgen maintains. 7S. P. 


2209. Specific Heals of G. Kalikinsky.. 
Russk. Fisik, Chimicesk. ObSt¢estva, 85, pp. 1215-1288, 1908.)—-The author 


_ gives an account of previous investigations on the specific heat .of aqueous 


solutions, and then describes his own calculation, made with the view of 
discovering a connection between the molecular weight of a substance in 
solution and the specific heat of a solution. The specific heat ofa solution 
of x parts by’ weight of a sabRANES in 100 is water aay, be — by the 
formula :— 


gor 1 — x/(100. + x) + ¢.x/(100 + x) +x), 


where the specific heat of water is taken as 1, and that of the dissolved 
substance in the solid state denoted by c, while z represents the magnitude by 
which the specific heat of the solution is changed (relatively to the mean 
specific heat) by dissolving 1 cm. of the substance in a given quantity of water. 
When the specific heat of a solution is less than that calculated from the 
specific heats of its constituent parts, which is the case for the strong mineral 
acids and bases and their salts, the negative sign in the formula must be 
taken. The value of z depends on the concentration of the solution and on 
the nature of the dissolved substance, and may be expressed by the formula : 
=a — x/(100 + x). From the known data for solutions of a number of 
electrolytes, the values of a and 6 have been calculated, and also the values of 
ae (¢ being the equivalent weight of the substance dissolved), which expresses 
the diminution of the specific heat of water containing i in solution the equiva- 
lent weight of any substance ; tables are also given containing the observed 
values of the specific heats of solutions of various concentrations, together 
with those calculated from the above formula. The values of ae for potas- 
sium chloride, bromide, nitrate, sulphate, chromate, and carbonate, sodium 
chloride, nitrate, sulphate, and carbonate, strontium chloride, barium 
chloride, magnesium chloride and sulphate, and manganese chloride are 
_ all either exactly or very nearly 38; for calcium chloride, 87; for potassium 
iodide, sodium bromide or iodide, nitric acid, and ammonium sulphate, 86 ; 
for ammonium chloride, 84; for strontium nitrate. and nickel sulphate, 88 ; 
for copper sulphate, 82; for ammonium nitrate, 81 ; for lead nitrate, taking 
e as the molecular weight, 88; and for Sulphuric acid, taking’ e as the 
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molecular weight, 22.. By substituting the value of z.in the above formula, 
it is seen that Bis the coefficient of the. term [*/(100 + x)}, which is very 
small, so that. in general it may. be taken that ez = ae = 88; equivalent 
qualities of electrolytes i in high degrees of dilution hence diminish the specific 
heat of the water in which they are dissolved by a constant amount. The 
values of.8.also show certain regularities, and for a series of similar com- 
pounds, such as KCl, KBr, and KI or CaCk, SrCh, and BaCl, it seems 
probable that 8 has the value B/e*, where B is a constant, From the results — 
given, it is also seen that for one and the same salt in different concentrations, 
the value of ez increases with the dilution. The other substances investigated 


~ are the following: (1) Sucrose. In this case, c =0:301 and 2 is. practically 


constant and equal to 0°128, so that the specific heat of the solutions is 
expressed by y=1—0°671. x/(100+ 4%). (2) Tartaric acid; c == and» 
2 is nearly constant, and =0°090, so that. y= 
(8). Acetic acid; c= 0°4982 and z. but slightly, on 

dilution ; y=1— 087. + 3}. 


2210, Properties of Mixtures of Nitric and ‘Sulphuric ‘Acids, A. V. 
Saposchnikoff. (Jurn. Russk. Fisik. Chimitesk. Ob&éestva, 35. pp. 1098- 
1112, 1908.)—In order to obtain some idea of the causes of the increased 
nitrating action.of a mixture of: nitric and sulphuric acids over that of nitric 
acid alone, the author has studied such mixtures under various physico- 
chemical aspects: (1) Vapour Pressure.—The measurement of the vapour | 
‘pressures was made by passing a known volume of air through the mixtures — 


_and determining the amounts of nitric acid passing off with the air... The 


-~presence of 2°77 per cent.'of sulphuric acid in a mixture of the acids lowers 


the vapour pressure of nitric acid (at 25°) from 46°20 to 41:24 mm, ; this rapid 
fall the author considers to be due to conversion of the volatile nitric oxide 
into the non-volatile nitrosylsulphuric acid. For mixtures of the acids con- 
taining 95 to 80 per cent. of nitric acid, the vapour pressure remains almost 
constant, whilst from 70 to 80—25 per cent. the pressure falls from about 
89 mm. to about 19:4—16 mm., the, curve between these points being very 
nearly a straight line. At abaets 25 and 20 per cent. of nitric acid a point 
of inflexion occurs in the curve, which afterwards proceeds. to the zero of 
pressure for pure sulphuric acid. Preliminary measurements of the vapour 
pressure of dilute nitric acid. show that the presence of water (14—15 per 
cent.) in the acid causes a considerable. diminution in its vapour pressure, 
which gradually increases when sulphuric acid is added, until when about 
60 per cent. of this acid is present in the mixture the vapour pressure is 
almost doubled, and indeed. about equal to the vapour pressure of pure nitric 
acid mixed with the same proportion of concentrated sulphuric acid. 
(2) Composition of the vapours of mixtures of nitric acid with sulphuric acid — 
Determination of the composition of the vapours carried off from mixtures of 
nitric acid and sulphuric acid shows that the principal action of the sulphuric 
acid is that of removing excess of water from the nitric acid ; any chemical 
action occurring is limited to the conversion of a portion of ‘the nitric acid 
into the corresponding anhydride, and this only takes place in presence of a 
very large proportion of sulphuric.acid. (8) Specific gravity.—This magnitude 
gradually increases by the addition to nitric acid of sulphuric acid until about 
89 per cent, of the latter is’ present, when a maximum is reached; after this 


it falls to. the value for pure sulphuric acid. This;maximum value may be 


contributed to by two causes ; firstly, a diminution of the number of molecules 
of to. the by the sulphuric, acid, and 
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dedotidly, the inctease which ‘is known ‘to take place in thé sp. gr of ‘sulphuric 
atid when ‘sniall ‘proportions of ‘water are added to (4) Electrical-oonduc- 
tivity. The’ variation of “tlie: ‘Specific conductivity of mixtures of ‘these ‘acids 
with the’ proportion of sulphuric present” is Of ‘a: very complex character} the 
Curve presenting minimum,’ maximum, ‘and ‘a: point of inflexion: 
curve for er acid is also” given; and is’ a 

‘gat: Chemicatand Physical Properties and the Acylcamphors. 
J. W. Brihl.’ (Ber. Deut. Chem. Pp. 1904. The 


3 Bolling-points of = series are’ 
btu .. 661 11-0 mms. 


Only the, first: member. of the: series solids. “The Sp. gts, 
volume, and refractive index for the three hydrogen lines and the D line, 
molecular refraction; and. dispersion are tabulated in the: original paper for 
acetylcamphor; propionylcamphor, butyrylcamphor, and isovalerylcamphor. 
The conclusion is drawn that all the members of, the series exist, exclusively, 
like hydroxymethylene, camphor, the’. ors 


Influence ip on of ‘Contain Comipounds in 
Sulphur Dioxide. "M: Centnerszwer and‘: Teletoff. ‘(Jurn. Russk: Fisik. 
Chimitesk. ObStestva, 86. pp/ 62-71, '1904:)}—The author’ have examined’ the 
solubilities, at different temperatures, “of anthracene, anthraquinone,' ‘and 
quinol in liquid sulphur dioxide. The substance’ was -heated with ‘the 
dioxide in a’ thick-walled, sealed,‘ glass tube, ‘which was well shaken and 
the temperature ‘noted ‘at which the solid: disappeared.’ At high’ tempera- 
tures, the solubilities inctease very quickly, the curves being approximately 
asymptotic’ to ‘lines’ parallel’ to the’ axis of | solubility. On increasing the 
concentration of ‘the solution by per cent., its critical ‘temperature ‘is 
raised by 5°, so that, with these three | én bstalicés, the solubility: ‘becomes 
infinitely greater before the'critical ‘temperatures! of their saturated solutions 
are reached. The’ authors denote mean’ solubility” the relation 
(s+ X), where § and denote the quantities of the‘ substance dissolvéd 
in ‘the ‘liquid sulphur dioxide (of weight’ 7) andthe’ vapour (of weight 
respectively: By calculations based ‘on the’ phase-rule, the coiclusion is 
arrived at that the mean’ solubility of ‘any difficultly volatile’ substance is not 
constant ‘thagnitude at*any particular temperature, but increases with an 

increase in the proportion of the ‘tube filled withthe liquid: | Taking’a tube 
filled’ to cértain fraction (0-26) of ‘with liquid ‘sulphur: dioxide, 
i$ found: that; if “the concentration ofanthraquinone is less than’ certain 
limit (8°8 per’ cent.), the: temperature of ‘complete ‘solution‘ties bélow: that at 
which  the’‘meniscus “disappears: If; however, concentration ‘of ‘the 
in the ‘tube ‘equals’ ‘or exceeds’ per’cent.,’ the 
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four definite’ temperatures Ling ‘Téniperaturée at 


which ‘the menisctis first disappears.’ (2) Temperature of ‘reappearatice' of 
the meniséus.’ ‘Temperature of ‘complete’ solution. (4) ‘Teniperature 
the ‘second disappearance of the meniscus. ‘This- ‘phenomenon “is” one 
of “retrograde condensation” (condensation ‘on “heating and’ evaporation 
on ‘cooling) taking place in a system of three phases and ‘with a constant 
volume for the whole system. If 0°35 of the volume of the tube is filled with 
Solution, similar retrograde’ condensation is observed, bit’ this is not the ‘case 
when the liquid occupies 0°41 or 0° 51 of the enclosed volume, the temperature 
of complete solution then lying well below that’ at which ‘the meniscus 
disappears. When the fraction reaches 0°61, the meniscus disappears at the 
upper end of the tube; if the concentration is less than’ 17 ‘per cerit., 

the temperature of solution is lower than that of the’ ‘disappearance ‘of the 
meniscus, but if moré than 17 per cent. of‘the anthraquinone is present in 


the solution, the meniscus disappears at a lower temperature than that of - 


Temperature Effect in ‘the Combination’ of 
under the Influence of Light.  P. V. Bevan. (Cambritige Phil. Sd¢.;’ ‘Proc: 


12. pp. 898-405, April, 1904 For’ processes ‘which are accelerated’ by light, 
the temperature coefficient of the velocity’ of reaction is smaller than’ for 


other reactions.’ In the combitiation of hydrogen and chlorine, investiga 

by the author between 11° and 60° by the method of Bunsen and Robeoel 
a constant light source—the vapour pressure of the’ water ‘present, 

which conditions the combination of the two gases, rises rapidly with’ the 

temperature.’ The final rates of action determined are’; At 11°, 22; at 12°5°, 


at BI; at 835°, 82; at 35+5°, BB; at 46°, 98; ‘at 50° 48° ‘and “at 


60°, 56. Van't Hoff’s s simple relation between temperature and velocity 
does not hold in this case. It is probable that the combination of ‘hydrogen 
and chlorine’ is an irreversible action taking place by means of intermediate 
compounds, or at any rate, aggregates of molétules, the first: ‘step being the 


formation of groups involving chlorine and water molecules. 


2214. Heats of Combustion of Some Organic Compounds. E. Fischer and 

F. ‘Wrede. (Preuss. Akad. Wiss: Berlin, Sitz. Ber? 20. “pp. -687-715, 
April 14, 1904.)—The following are the molecular “heats of “combustidn’ at 


constant volume in cals., determined by thé authors ‘by’ means of a slightly 


modified Berthelot bomb : benzoic acid, 775°8 ; naphthalene, 1287°5 : ‘sucrose, 


phenylacetic acid, 988-4; glycine, 2841; alanine, 8903; leucitie, 


858°5 ; glycine anhydride,~ 476'7 ; alanine althydride; 188°4 leucinimide, 
1726-2 ; glycylglycine, 472'4 ; -glycylglycine ethyl ester, 805°3;  glycyigly- 
Ginecatboxylié’ acid, 473°7 ; aearbethoxyglycylgly cine ‘ethyl ester, 1123-2; 
B-carbethoxyglycylglycine: ethyl ester, 1094’8 ; ‘leucylglycylglycine, ; 


tsoserine’ (8-aminolacti¢’ acid), 344°5 acid, 887°1; ‘glutamic acid, 


644-2 phenylglycine, 957°8 ; -anilinoadetic acid; 967'9; 
anhydride, 1858 benzoylaminocinnamic acid, 1854-5; ‘benzoyl- 
phenylalanine, (18959; phenylalanme,’ 11141; -barbituric acid,’ -860°7; 


-diethylbarbituric acid, 9869; silk ‘fibroin, “5167-9. (cals. -gm.); 


4:methyluracil, 567-7 ; (thymine), ;. 4-methylhydro- 
uracil, 619°6; phenyluracil, 11849; hexoic acid, 839°6 ; hydrosorbic acid, 
797-0 ; sorbic acid, 745°9. From the values for eight’ pairs of these com- 
pounds, it is found that the! molecular heat ‘of: combustion increases ‘by 
155°9-158'1 cals: for each addition of CH,. ‘The increase for an addition 
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of Hy varies from 41°4 to 51:9 cals. The introduction of the NH; group 
causes an increase in the heat of combustion of 24°4, 286 and 29°8 cals., 
while the entrance of the phenyl gfoup into a molecule brings about an 
increase of 728 cals. The formation cf the anhydro-compounds, poly- — 
peptides and diketopiperasines, from amino-acids, is accompanied by 
absorption of heat. A 


2215. Thermochemistry of Electrolytic ‘Dissaciallon. ‘Cc. 5. Reed. (Amer, 
Electrochem. Soc., Trans, 5. pp. 255-260; Discussion, pp. 260-272, 1904.)— 
J. W. Richards has advanced the view that the ionised state of a dissolved 
salt is a modified condition of the compound, and not one in which the 
compound is decomposed. In illustration of this view he has calculated the 
heat of formation of the ions from the elements in a number of cases, and the 
paper now under consideration is a criticism of the statements put forward 
by Richards. The criticism deals chiefly with the fact that the heats of 
formation considered were those of soluble salts only, an objection that 
_ appears to have very little importance in view of the fact that only the 
- jonised state in solution was under consideration, and that the heat of 
dissolution of insoluble salts cannot be determined. More force attaches 
to the author’s reference to the somewhat arbitrary value that has been 
assumed for the heat of formation of the mercuric ion, which forms the 
basis of the whole of the calculations. In further support of his theory 
Richards has argued that the heat of neutralisation of an acid by a base, does 
not represent the heat of formation of water, since both the hydrogen and 
hydroxyl ions are thermochemically in a combined state in the acid and 
alkali respectively. He considered, however, that it really represents the 
heat of conversion of the water from a dissolved or pseudo-gaseous, to 
a liquid state, and obtained a remarkable agreement between the observed 
values and those deduced, on the assumption that a molecule of water is 
condensed from a pseudo-gaseous state (under a pressure equal to the 
osmotic pressure of the solution) toa liquid state. This agreementis criticised 
by H. A. Jackson, who considers that the osmotic pressure has been 
wrongly calculated. T. M. L. 


2216, Thermoelectric Determination of the Reduction Temperature of Zinc 
Oxide. W.McA. Johnson. (Amer. Electrochem. Soc., Trans. 5. pp. 211- 
217 ; Discussion, pp. 217-220, 1904, Paper read at Fifth General Meeting of 
the Amec. Electrochem. Soc., Washington, April 9, 1904.)—The author has 
determined the temperature of reduction of zinc oxide by solid carbon, using 
a cell of Acheson graphite heated in a reverberatory furnace. The cell con- 
sists of a piece of 4-in. round electrode, 4 in. long, in one end of which is 
drilled a hole 24 in. deep, and fitted with a screw cover, also of graphite. A 
j-in. hole is also drilled in the lower part of the cell to receive the platinum- 
iridium pyrometer, 4 in. of graphite being left between this and the charge. 
Experiments with chemically pure zinc oxide and various ores, using char- 
coal, soft coke, and graphite as reducing material, show that the temperature 
of roasting affects the ease of reduction, and that different forms of carbon 
give different reduction temperatures, and consequently different rates of 
reduction. Thus for pure oxide reduced with 1,100° charcoal the reduction 
temperature is 1,022°, with soft coke 1,029°, and with graphite turnings 1,084°, 
while the temperatures for the various ores range from 1,029° to 1,120°. The 
boiling-point of cadmium determined in this apparatus is 756°, and its reduc- 
tion temperature 767° with 600° charcoal, and 849° with graphite turnings. 


- 
\* 
4 
ag 
3 
: 


% 


. Itis suggested that the weidiiend is. caused. by, the vapour pressure of solid 


carbon and the slight dissociation pressure of zinc oxide, tending to break up 
the zinc oxide into zinc and free oxygen. In the discussion, J. W. Richards 


considered the cell described would be of great use generally i in electro- 


chemical work. Carbon vapour, he believed, also were a na in the reduc- 
tion of silica in a furnace. | We 


2217. Boiling-point of Ouygen: A. d. Physik, 


- 1. pp. 87-98, May, 1904.}—Employing a vessel in which liquid oxygen can 


be boiled by means of an internal electric heater, the vessel being protected — 
from irregular external heat by immersion in liquid air, the author shows that 
when heat is supplied to the liquid by means of an electrically-heated spiral . 
of tinfoil wound round the outer surface of the glass, considerable superheat- 
ing, amounting to 2-5-tenths of a degree, occurs. The difference in tempera- 
ture between liquid and vapour was determined by a differential platinum 
thermometer. The temperature of the vapour of the boiling oxygen was 
found, however, to be a definite function of the pressure. The measurements 


of this temperature agree as well as could be expected with those of Travers, — 
Senter, and Jaquerod. [See Abstract No. 1025 (1908).] _F.G, D. 


2218. Vapour Pressure of Mercury at Ordinary Temperatures. E. W. 
agorley: (Phil. Mag. 7. pp. 662-667, June, 1904.)\—The author has used a 
modification of van der Plaats’ method, in which carbon dioxide was passed — 
through a weighed quantity of mercury in such a way as to saturate it with 
the vapour. The volume of the gas when reduced to the temperature of the 
mercury gave the volume of the saturated vapour ; the loss of weight. by the 


‘mercury gave the weight of this saturated vapour.. From this the vapour 


pressure may be calculated. The results given below were found to agree 


those of Hertz and of Ramsay and but they are 


less than those 4 van der Plaats. 
| Vapour Pressure 
Temperature. Vapour Pressure "Calculated 
9 mm, mm, 
0°0004 
16 0°0010 00012 
20 — 0°0015 
80 0°0027 0°008 
40 0°0052 0°006 
60 001138. 0011 
00214 0°021 
70 -0°040 


"EB. S. 


2219. Specific Heat of Carbon at-High Temperatures. L. Kunz. (Ann. d. 
Physik, 14, 2. pp. 809-888, June, 1904, Extract from the Bonner Dissertation.) — 
—An electrical resistance furnace of the Heraus type was used for heating 
the carbon, and a Bunsen ice calorimeter for measuring the specific heat. 
The high temperatures were measured with a thermo-element graduated up 


Full details of. the construction and method of appa- 
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ratus are given. Wood charcoal was’used in the measurements. © It awas 
contained i ina platinum ‘capsule whose specific heat was determined ‘by the 
game method. The specific heat’s of charcoal at a temperature # is’ given by 
the expression s = —0-0498 + 0°97141/10® — 0°7828/7/10° + This 
result is compared with previous researches.. At 1,000° ©. the value given by 
Weber is 0°379, by Violle 0:415, and by the author from the curve given ‘or 


the above formula, 0°868. A short appendix to the paper describes an elec- 


trical resistance’ furnace, consisting of .a carbon could he raised 


4 By 


d. 14. 2. pp. 884-358, June, 1904. Gdttinger Universitits Institut ‘fiir 
Physikal. Chemie.)—The stability of endothermic bodies increasés with the 
rise of température, and it may therefore be expected that when oxygen is 
heated to a very high temperature it will be converted into ozone according 
to the equation, 80; = 20;. This is apparently supported’ by the published 
researches that are quoted. The present paper deals firstly with an attempt 
to form ozone at a temperatute over 2,000° C. For this purpose’ use was 
made of Nernst’s electrical resistahcé material. Oxygen was passed over the 
glowing material and then quickly cooled. For this purpose pure oxygen 
was obtained by.the électrolysis of a 15 per cent. solution of caustic soda by 
means of nickel electrodes, No ozone was obtained in this manner,» It -was 
found necessary to avoid the introduction of. nitrogen into the apparatus, 
which would result in the production of oxides of nitrogen. having: reactions 
like ozone. . A second series of experiments was: made..by using an arc 
obtained by dividing the Nernst. substance in the middle and: separating. the 
two ‘halves about 1 mm. distance. ozone, resulted. . Next a hollow tube 


of the Nernst material was used; The oxygen was driven through the hot 
tube and thence: through:a capillary tube of glass. No ozone could: be | 


detected in the issuing gas. The velocity of the decomposition of ozone was 


now considered. The decomposition may be represented by 03 = 0; + 0, or 


20; = 80,. It is agreed with Warburg that the reaction is a molecular one. 
The subject is considered very fully. Use is made of the relation of van’t 
- Hoff, and the experimental data obtained to show that at 1,000° C. the per- 
centage of ozone will fall from 1 to 0°001 in 0°00067 sec., and will therefore 
decompose practically instantaneously. Hence at 2 ,000° C. with the quickest 
possible cooling it cannot be expected to detect any ozone. The production 
of ozone when an electric spark is used is a to be tpossibty due to the 
action of the W. W. H. G. 


2221. Heats of Drnibudtion of Polymerides and Isomerides Sivmed by the 
Action of Light. C.°N. Riiber and J. Schetelig. (Zeitschr. Phys. Chem. 
48. pp. 845-852, June 7, 1904. Paper read before the Gesellschaft der Wis- 
Christiania, Jan. 23, 1904.)—-The yellow cinnamylidenemalonic 

acid is polymerised by light to white diphenyltetramethylenebismethylene- 
malonic acid, and cinnamic acid gives a-truxillic acid. The change brought 
‘about by light is aécompanied , by no energy-change, as the heat of ‘combus- 
tion’ remains ‘practically | ‘unaltered. ‘The amounts’ of heat given out’ by the 
‘combustion of 1 gm. are: For'the yellow acid, 6-056 cals.,and for the white 
polymeride, 6°055 cals! ; ‘for cinnamic! acid, 7°047 cals., and for atruxillic’acid, 
1089 cals. According to Baeyer’s tension theory, the passage of two ethylene 
linkages into a ring should be acdompartied: by a considerabje 
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tHe tension and hencé! by a of “ener Actyli® 
Conibustion, cals: ‘per (gm. (liquid), the’ calculated ‘valué ‘the 


Solid acid being 4594" cals"; for the’ Uorrespondirig saturated adid ‘of double 
the molécular Weight StéHinanin’ found’ 4°462" cal¥., so°that “heré ‘the energy- 
Content is somewhat different inthe two cases. Liebermann, 


acid) dinder the influence of ‘light; is Converted into 


ordinary cinthamylideneacetié acid; these two Compounds being related in the 
way as maleic and fumaric acids. The yields of Cémbustitn 
7°586 cals., and the other 7°535 cals. per gm. This difference is of the same 
order of .magnitude as’ maleic'and fumaric.iacids, or 


TEMOOT) TOOE off +: 


2222. Dissociation, Thermochemistry, and Constitution of New Hydrochlorides 
‘of ‘the Rosanilines, J.i:Schmidlin. (Comptes Rendus, 188.. pp. 161541617, 
June 20, 1904.)—-The transformation of the red hydrochloride of: rosaniline 
into a white salt, described in a previous paper [see Abstract No. 2860 (1904)], 
is Shown to be. completely reversible, In a sealed: tube iat .the ordinary tem- 
perature the white product begins to fuse and become yellow; and by driving | 
off the hydrochloric acid the colour changes to yellow, orange, red, brown, and 


lattes Gps gets monghydrochloride,. Experiments on, the dissociation pressure 
bares 


reached, combination takes plage ., With. both, salts the maximuma decoloura- 
tion is obtained when eight molecules of hydrochloric acid have been 


“absorbed, and: since about.one ‘molécule is dissolved. these icoffipounds 


correspond té’heptahydrochlorides. impossible to'explain the formation 
of these compounds on the assumption that the salts are esters, without 
destroying the benzene ‘ring, but adopting the view of Nietski, that they iare 
quinone-like bodies, the explanation is simple, the additional four molecules 
of hydrochloric acid replacing the four.double-linkages, and forming in the 


"9298, Relation between the Properties of Various Bodies as Cyclohexane 
‘Solvents and their Constants.of Crystallisation. \G. Bruni and-M. Padoa. 
(Acad. Linceij atti, 12. ppi 119-128, 2, andipp. 195-208, Sept: 6; 1908.)— 


_ The authors have determined the crystallisation constants of a large number 


of bodies, and compare these ‘with their ‘properties ‘as ‘crydscopic ‘Sdlvents, 
arranging the substances.in four classes according to their suitability for the 
latter purpose. They; conclude (1)that the latent heat of fngion and the 
molecular depression have no influence on the usefulness of a substance as a 
‘eryoscopic solvent; (2) no’ general rélation’ can’ be’ deduced’ between the 
‘properties’ studied and chemidal: Constitution; ‘though the aromatic: hydro- 
‘Carbons ‘ate, with thé exdeption of ‘triphenylmethane;, ‘first-class’ solvents, 
‘possess’ a high velocity of ‘crystallisation; Have Well-défined ‘melting-points, 
‘and only exist in oné cfystalline form’; (8) the’ velocity’ of ‘crystallisation of'a 
“‘pody’ and” tinmber ’ of formed detérmine! to-a’ very ‘great: extent its 


the black colour of the is reached, while the 
except the triacid salt, but the solution of hydrochloric acid in, the tri- 

| hydrochloride interferes with the results. By measuring the heat evolyed — 
during the absorption of hydrochloric acid by pararosaniline and hexamethyl : 
pararosaniline, the effect of the first molecule absorbed is found to be only about i 

half that of the second, showing from the laws.of thermodynamics that at : 

first the gas is simply dissolved, but that when a certain concentration is | 

casé of rosaniline, trihydréchloric of [See 

also Abstract No. 2207 (1904). ] 2 ___.W. H. St. 
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character as a cryoscopic solvent, the former property having the. more 


influence, and substances with a high crystallisation velocity being generally 


the best, though those with a low velocity and large number of nuclei work 
well; (4) the results confirm Tammann’s conclusion that with polymorphous 
bodies each modification has its own velocity of crystallisation, which may be 
greater for the stable or labile form indifferently; and (5) the existence of a 


substance in more. than one form does not seem to influence the phenomena 


Theory of the Criticat State, J. “(Phye. Zeitschr. 4. 
pp. 569-572, Aug. 1, 1908. Techn. Hochschule, Charlottenburg.)}—The 


author quotes the work of P. Eversheim [see Abstract No. 1097 (1904)] as — 


confirmatory of his theory, which supposes that both the co-volume and the 


actual molecular volume increases on evaporation. The point at which the © 


gaseous and liquid phases have the same density lies above the Andrews 
_critical temperature, and may coincide with the absolute evaporation point 


discussed before. work ere Abstracts 1458 and 1981 (1904)] 


2226. Liquefied and the as 
‘Conducting Solvents, Part I., D. McIntosh and B. D. Steele ; Part ITI., 
E. H. Archibald and D. McIntosh. (Roy. Soc., Proc, 78. pp. 450-455, 
‘June 22, 1904.)}—The are the ‘and of the 


and the fetowing their vapour pressures at various temperatures :- ca 


Temp. —1013° —929° 85-9° — 80°5° 
Press. ...... 144mm 25 480 648 868 
Temp. ..... —840° —T784° —788° —691° —62-2 
Press. ..... 193mm 270 3864 676 
The densities of the liquids at their en are—, | 
2709. 0-964 0744 


‘From the measurements of the surface-energy by a modification of Ramsay 
and Shields’ method, it is found that HBr, HI, and H,S are normal liquids, 
whilst. HCl (association factor, 1°5) and HsP (1°4) associate slightly. The 
viscosities of the liquids are given with reference to that of distilled water 
at 22°; the temperature coefficients of, the viscosity are: HCl, 0°88; HBr, 
O57 ; ‘AL, 0°70 ; and HS, 1:10. No metallic salt dissolves in these hydrides 
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in more ‘than traces, but a number of compounds are soluble, 
amine salts, acid amides, certain nitrogenous alkaloids, alcohols, ketones’ 

ethers, phenols, acids, and esters. In every case where a conducting solution 
is formed, the dissolved substance contains an element the valency of which 
may increase, namely, sulphur, oxygen, or nitrogen. The following table 
gives some of the conductivity measurements, C being the concentration i in. 
gm. “mols. litre and the conductivity i in reciprocal ohms x10~*: 


In the majority of cases the temperature coefficient of the conductivity i is 
positive. All the experiments made indicate that, in these solutions, it is the 


dissolved substances carry the current and not the solvent. H. P. 


2226. Alloys of Copper and Antimony and the Pibaelaheniet tease 


observed in them: A. A, Baikoff. (Jurn. Russk. Fisik, Chimiéesk. Ob3testva, 


86. pp. 111-165, 1904.)}—The author has prepared melting-point curves and’ 
tables of alloys of copper and antimony, and also their cooling curves. The 


latter show that these alloys exhibit the phenomenon of recalescence. Copper 


and antimony form two compounds, SbCuy and SbCus. The violet alloy, SbCu,, 
melts and decomposes at 516°, and can be prepared’ by melting SbCu; and 
antimony together in such proportions that solidification begins at a tem- _ 
perature below 686°; mixtures of the two metals, which commence to 


solidify at higher temperatures than 586°, deposit only the alloy SbCus, which. 
‘melts at 681°. These results are in accord with those given by a study of the. 


other physical properties of these alloys—hardness, expansion, and e.m.f. in. 
galvanic elements. The alloy SbCus exists in two modifications: (1) The. 
a-form, stable at temperatures below 407°, and (2) the 6-form, stable at higher 
temperatures. All mixtures of the two metals containing from 53°5 to 61 per 
cent, of copper, and consisting of mixed crystals of antimony and the com-~ 


pound SbCus, undergo, on cooling, two distinct changes: (1) Polymorphic 


transformation of the B-form of SbCus into the a-modification, and (2) separa- 
tion of SbCu;. The micro-structure of the ‘aiferent alloys confirms the above 


2227. Alloys of Copper and 
8. pp. 648-655, April ; Discussion, pp. 784-786, May, 1904. Paper read before 


the Faraday Soc., April 18, 1904.)}—The author gives the freezing-point curve 


for alloys of copper and arsenic, and also a number of microscopic pictures 
of the alloys. In nearly all cases the microscopic evidence confirms the 
information given by the freezing-point curve, which consists of four 
branches. The addition of arsenic lowers the melting-point of copper 
uniformly down to about 14 per cent., when a steep fall occurs, reaching its 


lowest point at 685°C. This alloy contains 192 per cent. of arsenic, corre- 
sponding with the formula CusAsy. The alloy with 22 per ‘cent. of arsenic 
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freezes at..708°, and. the. ually rises until the slo, with 98 

cent, at ‘Tar; this and. is distinguabed 
by, several characteristics evidenced. the mi croscopic ance,,. At 807° 
another, chemical, compound, | CusAss, reezes it is a well-defined, substance, 
as is shown by its, dolour, fracture, melting-point, and internal structure, and, 
it ne wholly at one ‘temperature like a pure mets Beyond. this the, 
‘temperature, falls to a. minimum,: then. rises. to. anot 1er.summit at.740°, 
corresponding with the compound usAs. Thence the curve descends to 
702°, for the alloy containing 41 -per cent. of arsenic, which is ai oe 
limit of thé ‘direct coribination. of one and arsenic.) ‘T. H 


(Phys. Rey. 17. pp. see Aug., 1908.)—The author deduces, the, following 
4 C, in terms of Cy, the coefficient of expansion at constant 


pressure (¢), the coefficient of compressibility at constant temperature 4k), the 


Applying, this. formula,to the case of water at temperatures above 4° we 
find that C, is less than C,.\; By imagining unit mass of aliquid put through. 
avery small cycle consisting.of an isothermal, an isopiestic, and an isometric;. 
it.is easy, from. equation (1).to derive the: following expression for AE (the 
internal latent heat of ‘expansion at: constant temperature) through a small 
inerease of volume Av; AE ==(eT/k — p)Av. If, now, we assume that AE is 
merely the work of. overcoming, ¢molecular attraction, and that, as in van der, 
Waals’ theory, this attraction 'is expressed) by a/v’, where a is a constant, we 
can find a value of,a in the case of an expanding liquid by..means of the 
equation, AE = (eT/k += p)av =a {1/o—1/(0+ Av) } If, ftom the value of 
a given ‘by this equation at 15°C., we calculate the amount of energy required — 
to overcome the molecular: attraction: ‘in the evaporation of water at this 
temperature, we find that only about one twenty-fifth part of X, the internal 
latent héat of evaporation, is thus accounted for. At 50° C., orie-sixth is 
accounted for, and at'100° C. ‘nearly ‘one-third. At the critical ey 


‘Remarks on The ry Non-dilute Solutions. J- van, ‘Laar. 
(Archiv. Musée Teyler, 8. 8. pp.2 , 1908.)—After giving a brief recapitu- 
lation of the deduction of the laws of non-dilute solutions from the general 
thermodynamical theory, the. author, arrives at the series-development, 
fic + wlic)* + &e,, where isn van Hoff’s. factor, c= molecular 
centration, 0, w, &c. are coefficients depending on..the temperature and on 
the and state of solvent and solute, f= Ve, where 


_ 
Be 
: in solutions of concentrations equal.to c and o respectively. By means of 


form ic + +,0(ic)? + This applies, also. to the case.of a.non- 
electrolyte such as cane sugar, if we put i=1, Ina future paper. the author, 
proposes to discuss the appearance of the term . ACic), ae was not to be 
from the thermodynantical ‘theory. F. G. D. 


"2280. I nfluence of the Chdnae of Specific Hest on the Work done’ in a rit 
lion.’ J. H. van’t Hoff. (Boltzmann Festschrift, pp: 288-241; 1904.' Zeitschr: 
Elektrochem. 10. pp. 640-642, Aug, 19, 1904, Abstract:}—Taking the change 
of specific heat accompanying a transition into account [see Richards, 


Abstract No, 678 (1908)] , the influence of temperature on the work done : 


in the may, be expressed by the following 


Ej is. energy at the temperature E, that at zero, 
S is the difference of the specific. heats of the. system before and after 
transition, A is an integration constant, From,the above, it follows. that 
dE/dT = A— S(1+ log T),. and where the change or takes place 
of concentration, as in the case. i 


ZnSOx, aq = Zn + Mgso, aq, sa 


For ‘18°, this leads to dE/dT = —67S, and the author shows that this , 
relationship is approximately fulfilled in a number of cases. . In the.change — 
of liquid > solid, or in other transitions which take. place ata definite 
temperature,.A cannot be neglected, but further consideration of the 
equations shows that for the Possibility of a transition, of any kind. s must 


- be >0; that is, the form which is stable at higher temperatures must have 


the greater. specific heat. This is: known to be the case for every change 
liquid. —> solid and for the majority of transition changes among elements 
or compounds exhibiting polymorphism. The exceptions among the latter 
may be due to incorrect determinations of the specific heats. The equation . 
given above permits also the general conclusions. that at low temperatures 
those systems are stable the formation of whichis accompanied by develop- 
ment' of heat, whilst at high temperatures only those heat-absorbing 
H. 


2281. Available in the Case some Technically I mportant Reactions, 
H. v. Japtner. (Zeitschr. Anorg, Chem, 39. 1. pp. 49-68, March 15, 1904, 
K, K: Techn. Hochschule, Wien.)—From existing data the author calculates 
the decrease of free energy as a function of temperature and partial pressures 
in the case of the following reactions; Hy+O=H,0, C+0;=CO,, 
CO +0O=CO,, +O=CO., The following is an of ‘the ‘method 


employed : Using van't Hoff’s equation, dlogK= — and: the relations 


+ == as + a= = a + ArT + nT}; we ‘can in- 
tegrate and express log K as a function of T. Since Ax, the decrease of 
free energy at temperature, T (supposing all the gases taken at atmospheric 
pressure), is equal to. RT log K, we can, now express Ar as a temperature- 
function. Neglecting the relatively unimportant coefficients yi and y, we 
thus obtain, Ar==Ao + BT — 2'30259(az log T — (2 — Bi) T?; Ao= qo, 


rand: B can be calculated if we know the value. of “At at any particular 


In the case of. the reaction Hy + O= Arcan be calenial ed 
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at 25°C. from Bose’s measurements of the em. of the HrOs§ gas rac In 
way is found for this reaction 


Ar = 595064 — 47-74T + 7-48T log T — 0:0020T?. 


| If we are dealing with hydrogen, oxygen, and water vapour at the partial 
"pressures Pay Po, and respectively, the term 4: 56T log must be 


added. The other reactions are dealt with F. G. D. 


2282. Slope of the Vaporisation Neutral Curve. J. E. Trevor. (J ourn. 
Phys. Chem. 8. pp. 841-850, May, 1904.)—In any graphical representation the 
_ “neutral” curve (Natanson) is a curve which separates the biphasic field into 
two portions, in one of which adiabatic expansion induces evaporation, in 
the other. condensation, The author obtains general expressions for the 
slopes of this curve in the various diagrams formed by taking as rectangular 
co-ordinates any pair of state-variables from either of the sets (#, V, H, Ms), 
or (6, V, H, M;), where = pressure, 9==temperature, V total volume, 
H = total entropy, m;—= mass of one of the coexistent phases. All this 
refers to the liquid-vapour equilibria of a ang one icine The paper 
is illustrated by a G. 


“goss. Possible Forms of th the Fusion Curves sof Bihan Mixtures of 
Substances. J. J. van Laar. (Archiv. Musée Teyler, 8. 5. pp. 517-579, 1904.) 
—A résumé of this memoir appeared already in the paper dealt with in 
Abstract No. 822 (1904). Setting out from the expressions already deduced 
(Kon, Akad. Wet., Amsterdam, p. 579, Feb. 11, 1908) by the author for the 
molecular thermodynamic potentials of the components of a liquid mixture 
and applying these in a simplified form to isomorphous crystalline 
mixtures regarded as solid solutions, the author gives a detailed dis- 

cussion of the form of the above curves. It is shown that the curves both 
for the solid and liquid phases are really continuous, the apparent breaks or 
discontinuities observed experimentally being due to the fact that under 
certain conditions a portion of these curves will apply to labile states. These 
labile states will appear when the heat of mixture in the solid phase possesses 
a relatively great value. A eutectic point, and an apparent discontinuity in 
the series of solid solutions (crystalline isomorphous mixtures), are, therefore, 
compatible with complete isomorphism of the components. This paper is an 
important contribution to the thermodynamical theory of solid solutions. 


2284. in Three-Component Systems. W.C. Geer. (Journ. 
Phys. Chem. 8. pp. 257-287, May, 1904.)—A discussion of the phenomena of 
isothermal crystallisation by means of the triangular diagram. After a lengthy 
examination of all possible cases (so far as solid phases consisting of single or 
double salts are concerned), the results are applied to discuss some already 
well-known instances, such as CuCl, — KCl — H,O, MgSO, — H,SO, — H;0O, 
FeCl; — HCl — H;O. No mention is made of van’t Hoff, though it is stated 
that “in some instances crystallisation experiments have been made and 
published, and the data rendered available for study. The systematic 
_ elaboration of the theory of phase separation has never been carried out.” 
As might be expected, therefore, all the author’s conclusions have been 
already arrived at by van't Hoff, and explicitly stated in various papers 


By 
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ublishied by himiand hid/pupils. {It is extremely regrettable that -this’sort 


of ‘thing should be allowed to” ‘occur’ in what is’ serious 

a Phys. Chem. 8, pp. 825-884, May, 1904.)—This paper gives a useful 
discussion of that difficult section of Gibbs’ work in which the criteria of 
stability for a homogeneous phase are established. As the author states, his. 
demonstrations, though different in form, are in substance the same as those 
of, Gibbs. | Nevertheless, there are very many: to whom the author's dis- 


9936. and Incongruent Melting of Salis. W. 
caer (Zeitschr. Phys. Chem. 48, pp. 109-112, May 10, 1904.)—If a double 


salt AB melts with separation of one component (B), the fused mass is incon- 


gruent (A > B), and cannot be prepared by melting together A AB and B; at 
lower températures a congruent mass, AB + A, exists. The dehydration. of 
ordinary hydrates may be regarded as an incongruent fusion ‘of a double salt, 
and the separated salt may be either an anhydride or a lower hydrate, The 
congruent melting-point is the cryohydric. temperature... The second case, 
where the double salt melts undecomposed.and gives: three congruent fusions, 
is also exemplified by hydrates, ¢.g., by calcium chloride with 6H,O, or 4H;O | 
or ice. With alloys, ¢.g., sodium amalgam, fusions are also 
known. [See also Abstract No. 104 (1902).) 


2997, Theory of Diminishing Entropy. Burbury. (Phil. Mag, 8. 
pp. 48-49, July, 1904.)—-A discussion of thermodynamic views on the point in 
which it is concluded. that—(1) if a material system consist of parts, the 
motions of which are separately reversible, it is impossible to prove that the 
motion of the aggregate is irreversible without making some physical. as- 
sumption to be used in support of the pure mathematical theorem, (2) that 
such an assumption to be admissible must be mathematically possible and 
must be at least not inconsistent with experience, (8) that Boltzmann’s as- 
sum ption, the condition of gear eae is not mathematically possible, at 
least as an accurate | | 


e 


New. Form of Platinum H. T, Barnes. and 


‘Wigan (Phil, Mag. 6. pp. 350-352, Sept., 1903.)}—One of the difficulties to 


be overcome in constructing a sensitive. platinum thermometer is to restrict the size 
of the coil of wire forming the bulb... In, order to have a sufficient length of, wire it 
is often necessary, to make the bulb inconyeniently large, and thereby to. sacrifice 
quickness of register. In the form devised by the authors the wire is wound. outside 
a glass tube which at one end is fused to a wider concentric tube. The substance 
whose temperature is required can thus be made to circulate down the inner and 
round outer tube of is attained: Ss. 


2089, Specific Heats of and its Solid Salis. Baud, 
Physitine; 2. pp. 569-578, Aug., 1908.)—-Results are given of measurements of the 
specific heals of aluminium (atomic heat ==6'805 between 4 15° and + 6%) and a 
number of its salts. ‘T. H. P, 
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8240. Freesing-points of Dilute, Solytions, Me. dg, 
Phys. Chem. 44. pp. 568-570, Aug. 4, 1903.)—-The author. proposes. ¥ us: forms of 
‘apparatus, in which, with the aid of considerable quantities of ice, equilibrium. is 
quickly attained. The method is sufficiently exact to be utilised for the calibration 
of thermometers. Reference is made to Jones, Loomis, haa Abegg, meee and — 
News, 88. pp,.104-105; Aug. 28, 1903.. American Chem. Soc,,; Journ. 25, No. | 
mixture. prepared ;by, boiling. together for, five minutes, seven, parts by. weight-of 
sulphuric acid (sp. gr, 1°84) and, three of ,potassium splphate remains. transparent at 
ordinary temperatures and boils above 825°. , With six, of the acid to four. of the 
sulphate the mixture forms a soft mass at ordinary temperatures (though after boiling 
and cooling it usually remains liquid for half an hour), melting at 60-100° and boiling 
above 865°, © For temperatures from 365° to Gog" fased 2i zine Chloride forms the most 
22492, Heat of Hydrogen... w. G. Mixter. Journ. Sci. 
; 16 pp: 914-228, Sept., 1908 j—The bomb method (explosion of hydrogen and oxygen) . 
is employed. The values found range from 88, 702 to begs calories. _ Comparison 
with the reat of other observers i is pret 
(Ber. Deut: Chem. Gesell, 86, pp. 4215-4218, 1908.)—The volume of a’ weighed 
- amount of hydrofiuosilicic acid was measured at various pressures and temperatures 
23°, 31°5°, and 42°, The observed molecular weight was, showing that 
re.than half of the hydrofluosilicic, acid was dissociated, 


2244. Density of Nitrogen at the Tentperature of Liquid Air. A, Bestelmeyer 
and S. Walentiner. (Kais. Akad. Minchen, Sitzungsber. pp. 743-755, 1903.)- 
Detisity determinations have been carried out at temperatures t etweeh 81° and ' 
absolute, and under: pressures varying from 160 to 1,320 mm. of mercury. With the 
help of: a coefficient. of expansion the observations have been reduced to the two 
temperatures 81°4° and 85° absolute. Ateach temperature the product gv diminishes 
as p increases, the relation between two a one. [See 


2245. Mixtures of Picric Acid ani Naphthalene, A v. Saposchnikoff and 
w. Rdultowsky. (Jurn. Russk. Fisik. Chimitesk, ObSvestva, 85. pp. 1078-1074, 
1903.)—The authors have determined the melting-point curve of mixtures of picric 
acid and naphthalene. Starting from 80°, the melting-point of pure naphthalene, 
the curve falls to a eutectic point 77°5° for a mixture containing 12°83 per cent. (mols.) 
of picric acid ; it then rises continuously to 149°6°, when the mass contains molecular 
proportions of the two constituents, After this it falls to another eutectic point, 115°, _ 
the percentage (mols.) of naphthalene being then 8-59 ; finally, it rises to 122°5°, 
melting-point of picric acid. A molecular compound, melting at 149°5°, ‘of hiaphtha- 
lene and picric acid is thus formed, and this may be. also obtained by mixing the two 
constituents in molecular proportions in alcoholic’ solution. The points 77°5° arid — 
115° correspond with eutectic malataires of the molecular ‘compound and naphthalene 
ha 2246. Cooling Power. a Slightly Conducting. Boussinesa. 
(Contptes Rendus, 138. pp, 1184-1138, May 9, and pp.'1189-1194, May: 16, 1904:)— 
The cooling effect of a stream upon a body of limited dimensions is found to be 
proportional to the excess of. temperature of the body and to thei square’ roots ‘6f: the 
conductivity. of the fluid, its specific heat per unit. volume and: its speed. For bodies 
that are wth respect ito. is 
to their, volume, vive B, 
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2247. Mixtures of 2: 4-Dinitrophenol and Naphthalene. A. V. Saposchnikoff 


and P. Helwig. (Jurn. Russk. Fisik. Chimitesk. Ob&testva, 85. pp. 1075-1084, 


1903.)\—The melting-point diagrams and tables for mixtures of 2 :4-dinitrophenol 
and naphthalene show that these substances unite in molecular proportions to form 
a compound which melts at 91°77 thi is lowered. ‘by the addition of 
either of the constituent compoun Besides st solidifying’ point, all mixtures 
:4-dinitrophenol. and, h eng have a second, w is. that. of. comp 

and has the ike for mixtures thie saine' p ropa 
more or less than 50 per cent. (mols.) of the dinitrophenol ; hence Sn compen 

do, not form solid solutions, but, from molten mixtures of. them, the constituent which 


is present in excess first crysiallises out, and, when the liquid | has reached the eutectic 


composition, of ‘the Second ‘constituent t begins. 4 P. 


CHEF 


P. Helwig. (Jurn, Russk. Fisik,. Chimitesk. Obtestva, pp. 1084-1097, 


1908. )—Melting-point curves and tables of mixtures of o-nitrophenol and faphiba- ) 
lene show that these compoundis dissolve one another in the liquid. state, but do not 
f solid solutions. The melting-point curve consists of two parts, which meet 

a eutectic point at about 29-7°, corresponding with a mixture containing 67'2'per cent. 


-(mols.)'of the nitrophenol. On’ comparing the curves for mixtures ‘of naphthalene 


with picrit ‘2 :4-dinitrophénol [see preceding Abstract; and ‘No.’ 2245 (1904)], 
Ot io-niteoptienol; it is‘seen‘that a fall'in the number of nitro-groups in the substituted 
phenol shows itself in the:character of the diagram obtained: |The formation of 
a molecular compound of ‘naphthalene and 2 : 4-dinitrophenol is'not'so clearly indi- 

atid W.Rdultowsky. (Jurn. Russk. Fisik. Chimitesk. ObStestva, pp..1097- 
1098, 1903.)—Mixtures of trinitrocresol and naphthalene give a melting-point curve 
to. that obtained with picric, acid and naphthalene {see Abstract No, 2245 
(i pay). The molecular compound formed, which melts at 124° 5°, may ‘also. be 
prepared by. mixing the constituents in, alcoholic H.P, 


att 


The of, Pisin of Brot, Wesendonck. Phys 
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namics in relation to ee Carnot cycle, It, has to do:with the theory as enala 

on experiment, and ‘not with the supposed purely mathematical, irreversible’ processes 
establistied ‘by Boltzmahn in his H theorem and Ae his followers, which depend on 
Phiys. Chem. 8.' pp. 851-856, May,’ 1904. )}+An ingenious contrivance: wherewith 
can make themselves familiar with isothermal, 


138, pp. 1681-1684, June 27, 1904.)—Some of corti classes 
2258.) shies dae Stale. LP. (Konink, ‘Akad. 
Wetensch. Anisterdam, Versl, pp. 794+807,;, May 27, 1904: Translated. from 
Vers]; van de. gewone: vergadering.der Wien: 
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‘ELECTRICITY AND MAGNETISM. 


THEORY, ELECTROSTATICS, AND ATMOSPHERIC ELECTRICITY. 


- 9264. Field of a ‘Moving Electron. A. Sommerfeld. (Gesell. Wiss. 
Gilitaped, Nachr, Math.-Phys. Klasse, 2. pp. 99-180, May 20, 1904.)—A highly 
analytical paper dealing with the scalar potential ¢ of the electron and also 
with the vector potentials A; and Ay, due respectively to its motions of trans-. 
lation and rotation. The chief results may be summarised as follows: (1) 
The scalar potential ¢ at a sufficient distance and at time ¢ can be calculated 
‘a as though the electron had remained at the place it occupied at the time 7 — To, 


but its charge ¢ must be reduced in the ratio 1: {1—Seos(Rom)}. (@ 


The, vector potential A. can be reckoned as for an element of current cs 
in respect to place and direction corresponds, with those of the electron at 
time { — 79, the current in the element (electrostatically measured) must not, 
however, be written ev/c, but be reduced in the ratio above mentioned. (8) 
The vector potential Ay and the corresponding magnetic field may be written 
equal to the field: of an elementary magnet which is situated at the place 
occupied by the electron at /— r», the magnetic axis of this elementary magnet 
being defined by the vector B, its magnetic moment depending on charge, 
radius, and angular velocity of the the however, 


2266. Effect of Magnetic Field on Electric Current. J. B. 
Whitehead. (Phys. Zeitschr. 5. pp. 800-802, June 1, 1904, Translated 
from the English.)}—Continuation of the author’s attempt to demonstrate 
directly by experiment the fact assumed by Maxwell, that an electric dis- 
placement current experiences in a magnetic field a force of the same mag- — 
nitude as that experienced by the corresponding conduction current see 

Abstract No, 241 (1903)]. In all the experiments which are described, a 
portion ofa dielectric is placed in the electric and magnetic fields which are es 
at right angles to each other, both of which are alternating with the same 
frequency. The author attempts to observe the mechanical force on, the 
dielectric, but in no case is such force observable. It is pointed out by 
F. Kolatek [see Abstract No. 1166 (1904)] that the force is neutralised by 
another which is due to the electric field and the varying magnetic induction, 
or magnetic displacement current, The author expresses his intention of 
continuing to experiment by seeking the latter effect by using a constant 
electrical field and an field and a ballistic 


Electric Effect af Rotating a Dielectric: ina Field. A. A. 
Wilson. (Roy. Soc., Proc. 78. pp. 490-492, June 22, 1904. Abstract.)—It 
was shown by Faraday in 1881 that an electromotive force is induced in a. 
conductor when it moves in a magnetic field so as to cut the lines of force. 
The object of the present research was to see if a similar electromotive force 
is induced in a dielectric when it moves in ‘a magnetic field.’ According to — 
Maxwell's electromagnetic theory, as developed by H. A. Lorentz and Larmor, 
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such an electromotive force should be induced in a dielectric and of amount 


K~) times that, in a conductor, K being the permittivity of the 


dielectric... The. method employed was. to rotate a hollow cylinder of 
ebonite in a magnetic field. parallel to the axis of the cylinder, The inside 
and outside surfaces of ‘the cylinder were provided with metal icoatings with 
which electrical contact was made by sliding brushes, The inside coating was 
to earth and the outside to one pair of quadrants of a sensitive electromotive 
The magnetic field was then reversed, so reversing the induced electromotive 
force in the ebonite, . The mean result obtained for the quantity of electricity. 
set free onthe outside coating of the cylinder,on reversing the magnetic 
field, only differs by 1 per cent, from the amount calculated theoretically. 
From the experiments it is concluded that—(1) A radial-electric displacement 
is produced in a dielectric, such as ebonite, when it is rotated in a magnetic _ 
field parallel to the axis of revolution. (2) The direction of the displacement 
is the same as that produced in a conductor. (8) The displacement is pro- 
portional to the magnetic field and. to the rate of revolution. .(4) The amount 
of the displacement agrees with that calculated on the assumption that the 
induced ¢.m.f. in the dielectric is equal to that,in a, conductor multiplied by 
(1 — K-").. (6), The results are thus in complete agreement with the theories 


9257, eid Electrification al the of Liquid Ain 
L, Bleekrode, (Ann. d.. Physik, 12. 1, pp, 218-228, July 21, 1908.)—A rod 
covered with polonium is dipped into liquid air..On removal it is placed 
near a charged electroscope, which is discharged as quickly as though the 
polonium were at the ordinary temperature. The influence of the emanation 
of phosphorus on the electroscope was found to disappear at. the temperature 


of liquid air, as. did the phosphorescence, the reason probably being that 


oxidation. products are not formed at this temperature. The luminescence of 
calcium and zinc sulphides has ceased at — 191°, but recommences. when the 
substance regains its. ordinary temperature. The author applies the name 
¢ cryoelectric phenomena” to the.,production, of electricity by cooling on 
immersion in.low-temperature liquids, and his experiments point to different 
conclusions to those of Ebert and Hoffmann [see Abstract No. 2201 (1900)]. 

He finds that a sheet of aluminium is not charged by immersion in liquid air. 
Only when floating ice crystals are visible on the liquid is the substance found 
to be electrified on withdrawal, and it is concluded that electrification is due 
to friction with these ice crystals. Many crystalline substances are strongly 
electrified by cooling to the temperature of liquid air, which phenomenon is a 
pyroelectric one, the opposite ends of a crystal being respectively positively 
and negatively charged. .In.the case of tourmaline the ends have charges of 
the same sign on cooling as on warming, but in the.case of tartaric acid the — 
charges produced, by are. of ‘sign to those produced by 


2258, Electric Conductivity the Air, Factors, A. 
Gockel. (Phys. Zeitschr. 5. pp 257-259, May 15,.1904.)—As the dispersion — 
of electricity is much less rapid in winter than in summer, while. it decreases 
with increasing. relative humidity, a direct. temperature influence on the 
dispersion appears probable. Observations by. the author at Adelboden 
(Alps, 1,850 m:) and by Saake [see Abstract No. 885 (1904)] seem to suggest 
it, but experiments in closed. spaces—apt to be misleading—by H. Mache and _ 
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by the author do not it.’ Uhrig’s show an 
ionisation of the air with rising’ temperature, however, and ‘the same ionisation 
was ‘found, with the ‘same’ temperature, at Adelboden (sky ‘serene) anid at 


Freiburg (Switzerland, ‘misty weather).» Accordidgto ‘Richarz'and'Schenck 


_ the decomposition of the ozone; which is hastened by heat, gives oxygen ions) 
and de Thierry has shown thatthe ionisation of: the air varies as the’ ozone 
percentage. The author has formerly held the ‘evening and night ‘mists ‘and 
hazes responsible for the low dispetsion of those hours; the same dispersion 
was found at Adelboden, however, ‘in the absence’ of mists: “The potential 
_ difference rises suddenly ‘before sunrise; theré’ is’ ho corresponding ‘pheno- 
menon about sunset.’ The diurnal: curve’ is’ similar’ to the barometer 
curve’; is ‘made to: H. 4109.23 od B. 
of he of the Atmosphere 
ais H. Geitel. (Terrestrial Magnetism, 9. ppi°40-61; June; 1904:)-The 
increase of conductivity, produced in ‘a’ ‘confined ' volute ‘of ‘air by radium 
emanation is also observed in cellars, caves, &c.; in the absence ‘of special 
sources of radiation: Air withdrawn ‘by the authors their. garden: Soil at 
a depth of ‘1 conducted 40 times) better than ordinary‘air. “The radiuth 
emanation confers radio-activity especially ‘on ‘negatively-charged bodies, 
and a wire several m. in length, charged to — 2,000 volts, distinctly ionised 
_ the air of a vessel of 80 litres capacity. The water from many springs, 
particularly those ‘coming from great’ depthis, Has ' been ‘shown’ to” be 
radio-active. The ‘authors found the carbonic ‘acid’ exhalations' from the 
ground and the fango mud from the ‘hot springs at’ Battaglio, Italy, active ; 
their clay soil has, in the air-dried condition; remained active fot ‘14 years. 
At low pressures the radio-active air’ would’ escape ‘from the’ Soil, at high 
barometers it would be forcéd into it; by ionic’ absorption the’ earth ‘would 
become negatively électrified, and the’ air positively. This’ would, according 
to Simpson and Ebert, at’ any rate occur wheh ions move from a ‘field’ of 
higher to one of lower concentration. The disturbances of the normal field 
of the earth in times of ‘barometric ‘depressions’ and heavy precipitates could 
also be explained on these grounds. © Above ‘the sea the ionisation should be 
more constant. From the rate of decreasé of the activity the authors aré 
inclined to believe that the activity of the soil is due to a wide distribution of 
radium rather than to a universal activity of matter, and that radium’ emana- 
tions from the soil are, in dh case, one of ‘the: ‘causes 
2260. The’ from Phosphorus: A:'Gockel. (Phys: Zeitsehr.'4: 
pp: 602-604; Aug. 15, 1908. }+The' conductivity of air in which phosphors 
had béen oxidised’ was determined (by Elster and Geitel’s discharge method) 
before and after passing through certain liquids, viz., distilled water, turpentine; 
sulphuric acid, solutions of potassium permanganate, pyrogallic acid, potassium 
iodidé,and caustic potash: The conduetivity was found'te be: diminished ‘but 
not ‘destroyed by these liquids, as also by heating with'a Bunsen ‘burner. * It i 
not 'the removal of oxygen’ which explains the diminution of ‘conductivity, as 
pyrogallic acid was not more’ potent in’ this’ way than substances indifferent 
to oxygen, nor is the ‘tesult to ‘be ‘ascribed to thé ‘removal of ozone; as 
iodide ‘haS ‘no Specially ‘marked power over the othdr Sdlutions 
teducing the conductivity, In the author's opinion’ ‘of: ‘the 
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emanation some unknowh way on’ the’ of 
solid particles which he same as the ‘carbon in a Bunsen 


flamé. ‘No: ‘evidence ‘could ‘be of hei ‘existence of a 


‘5-49, Sept.,'1908.)—A review of the subject, with especial reference to the 


anthor’s 6wn work. ‘The final ‘conclusions may be given’;;' the’ experimental 
results have already appeared in previous Abstracts. ‘They are as follows : 
(1) The conduction in a fame containing ‘saline vapours is due to a’ radiation 
coming from: the corpuscular dissociation of the metal in contact with an 
incandescent electrode. (2) This radiation ionises the’ vapour inthe body of 
the ‘flame. The negative ions move fnore ‘fapidly than the positive ;~ 
former ‘dépend only on the’ metal, the latter come from the remainder 
the Salt molecule. (8)' The conduction pure flame arises from’ a- ‘similar 
mechanism ; hydrogen furnishes the corpuscles, (4) The ‘Hall effect is’due 
to the action on ions. No. 781 
of ‘Roys! on: Heat Conduction'af Gases ‘Hahn. 
Physik, 12/:2: pp. 442-448;‘Aug., 1908. Physikal, Instit. Giessen, 
June, 1908,)—-Two equal platinum spirals are placed each in a similat wooden 
vessel and heated’ by the same current. « The resistances can. be measured: to 
part differential galvanometer. The spirals are: now: placed at 
unequal distances froma Rontgen tube, but on the passage ofthe rays ‘mo. 
change in is found.’ heat: the is 
eges. ‘Sparking Potential i in Chlorine, and Heliamit F. Ritter: 
(hand d. Physik, 14. 1. pp. 118-128, May, 1904. Phys. Instit. Berlin, Feb., 
1904.)—According to Orgler the sparking potential. can be divided into two 
parts—B == 6 + , where bis the tension required to break through the la 
of gas and, B that required to overcome a surface resistance at the electrode. 
The ratio bs/h,, where }, refers to air and. b, to another gas, measures what me 
author calls,the electrical strength of the gas compared with air. This rati 
for chlorine i is 1:78, for bromine 1-98, for helium no ‘definite value is found: 
The delay in the passage of the discharge, noticed in the first instance by 
Warburg, is less for helium air, but shlprine, and 


9264. “Simple Metiog Power Radjum Rays. T. 
Black. (Electrician, 51, p. 782, Aug, 21, 1908.) Experiments are 
which show the effect of. radium rays on a. spark-gap, and the penetration 
through lead. The discharge of two Leyden j jars connected to a Wimshurst 
machine was able to take place cation either of two exactly similar spark- 
reritly at’ each ‘normally, but’ ‘being 

facilitated ' at ‘whichéver gap: was ékpdséd to the ‘radiuni’’ ‘The tabulated 
its for a the one (1 mm. long) and then the ‘otter: gap exposed "td 

cehti*gm dium’ bromide,’ show that the effect’ of the radiuni was 
eve rough’6'S cm. of lead of? Ww. 


Verh! 6 \pp! 176-178," May: Physikal:! Techn. 
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Reichsanstalt, Charlottenburg, April, 1904.)—-H. A,, Wilson has shown that 
the negative glow covers an area of the kathode. which is proportional. to. the 
current, provided the whole of the electrode is not active, If, therefore, the 
length of the wire electrode occupied by-the glow is measured at different 
phases of the discharge caused by an alternating current, the current form 
can be deduced. Two long wire electrodes are fused into the ends of a wide 
tube, so that one is near. the left and the other the right side, and so that their 
free ends are in. the same horizontal plane when, the tube.is in an upright 
- position, The gas pressure is reduced to admit. of the discharge passing, 
and the tube is placed before a revolving mirror so that the images of the 
electrodes form. a straight line. The wave-form is then seen in the mirror, 
the differently coloured speck of ‘positive light showing the zero line. As 
thus used, however, the complete wave is not seen, for below a certain — 
voltage the. discharge does not , pass, It is suggested that the alternating 
current be imposed on a direct, one to overcome. this difficulty, Among 
‘other interesting results a curve for an induction is W. 
2268. Method of the or Air. 
R. Wilson. (Phil. Mag. 7. pp. 681-690, June, 1904.)}—In former experi- 
ments it was found that:the number of drops produced by expansions in air 
exposed to Réntgen rays was reduced in a striking manner when a sufficiently | 
_ strong electric field was maintained across the air before expansion ; thus 
the nuclei are electrically charged. Similar experiments made in the absence 
of ionising agents failed to show any diminution of the number of drops by 
the action of even very strong fields. These latter experiments have now 
been repeated, using larger apparatus, and with the much larger volume. of 
air in the apparatus described in the paper, the effect of an electric field in 
removing the nuclei which rise to rain is found to 


"2267. Continuous Ionisation. C. 
Rendus, 188. pp. 1418-1420, June 6; and pp. 1696-1599, June 20, 1904.)— 
The object is to provide a means of obtaining a continuous record of the 
state of ionisation of a gas, especially air for meteorological purposes. The 
| to be studied is found between the plates of a condenser, of which one 

plate a is raised to a potential great enough to produce the saturation current ; 
the other plate 6 is joined to an electrometer, and also, through a high 
resistance R, to earth. If Q is the amount of electricity received by 6 each 
second, C its capacity, and E its potential, at the end of time ¢ we have 
CE=Qi—/E/R. Whence E = QR(1 —e- The exponential part can 
be made small, so that at the end of a very ‘short time E=QR. If R be 
known and E recorded photographically, Q is known at any instant. ‘In the 
second paper a modification of the method i is described. but 


"goes. ‘Zero Method of Measuring the. Velocity of Gaseous Ions. _E, ‘Bloch. 
(Comptes Rendus, 188, pp. 1492-1494, June 18, 1904.)—This is an. improve: 
ment of the method used by McClelland a Zeleny.. The ionised gas is 
sent along,a tube in. which are. placed along axis two. electrodes, A and B. 
These are of the same diameter, but, B is, the longer.. If the. potential, of 
these electrodes is zero, and if to the outer tube C a series of increasing 
voltages is applied, the potential of B will at first rise more rapidly than that 
critical value of. the voltage the. rate of increase in potential 
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is the same for both; this: point can easily be found by connecting them to 


adjacent pairs of quadrants of an velocity of the ionsiis 
then given by the formula K not’ given], 


where U == volume of gas pri of electrode A, 
a and b are the radii of the electrodes and of the exterior tube, at and C, are 
the of each of the electrodes with their Ww. 


"9260, Electrostatic Deviation oy Magnelo-kathodic Rays. C. Fortine 
(Comptes Rendus, 188. pp. 1594-1596, June 20, 1904,)—By consideration of 
the forces acting ona negative ion of mass mand charge —¢e, placed ina 


magnetic field H and a perpendicular electric field F, it is shown that the 


rays behave to an electric field as would ordinary kathode rays travelling 
round the lines of magnetic force in a helix of very small. radius..The 
electric field causes a translation of the axis of the helix. parallel to the 
field of — mF/H’%c,and a rotation @ in a plane perpendicular to it, where 

tan 6 = F/Hw (w = original velocity of the ion parallel to the lines of mag- 
netic force),.. This rotation with the observatigns Valen’ 
next Abstract.] xt?) RS. Ws 


2270, Kathode Rays and Magneto- kathode Rays, P. vin ard, (Comptes, 
Rendus, 188. pp. 1408-1411, June, 6, 1904.) .H, Pellat.. (Comptes Rendus, 
188. pp. 1598-1594, June 20, 1904,)—-A, Broca has shown that if the kathode. 
be placed in a powerful magnetic field, in addition to the ordinary kathode 
rays, which go in helices round the lines of force according to known 


Be there is produced a second species which follow. the lines of. force; 


[See Abstract No, 1152 (1898).] This. second class Villard calls magneto- 
kathode_ rays. Their presence is best seen in a tube filled with pure oxygen 
placed in a uniform, or, better, convergent field. By placing in the tube 
a collecting cylinder, after the method employed by Perrin for kathode rays, 
the magneto-kathode rays may be directed into it. The striking result is 


then found that the rays carry no charge. If they are, acted upon by an 


electric field, they are deviated perpendicularly to the lines of electric force.. 
The sense of the deviation changes with the direction of the magnetic and of, 
the electric field. . They are thus.a kind of inverse to ordinary kathode rays. 
Villard. supposes that. Pellat has attempted to explain these phenomena by. 


his idea of a magneto-friction. Pellat, however, and. thinks that 
they, belong to a different altogether... 


2271, of Coherence. G. Tissot. Blectr. 
88,. pp. 1861-862, March 5, 1904, Abstract of paper read at.the Congres 
d’Angers of the French Assoc. for Advancement. of Science.)—The author 
has investigated the phenomenon of coherence as. regards the action of the 
first wave only, to ascertain whether such action is instantaneous or pro- 
gressive. The coberer was in a source of small e.m.f. 
The: coherer being decohered, small comment. ip flows. and. in 
condenser is charged. thereby to a potential %. . Ata time / a break spark is 
produced near the coherer, capable of producing coherence, and coherence 
commences at, such instant After.a, very short interval of time the, 


terminals of.p are disconnected. from,jthe condenser which is charged to _ 


a. p.d. pi; where is the value of the current.at time ¢ + To obtain'/, the 
condenser is discharged through a ballistic Sivanometes, the successive 
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operations performed ‘by means of a Bouty ‘interrupter, 
being ‘capable of being varied by a micrometer 'screw-adjustment ‘of the 
contacts ; by. this, adjustment it is possible to pass from a point ‘where no, 
coherence is produced atall to points where the resistance fall is complete ; : 
the fail does not appear to be progressive. It is not possible to ‘give '@ accus 
rately’ for values between zero and 5p 'sec., but'the resistance fall ‘certainly 
takes place in less than’ this’ latter’ value.” Still smaller time intervals were 
obtained by causing a pistol bullet to produce the spark and the disconnec- 
_tion.‘°The-complete resistance fall occurred. even when the two wires were 
placed’ 2\ cm. apart, which, allowing 200'm. per sec. for the velocity of ‘the 
calla: d. Physik, 14. 1. pp. 1-21, May, 1904. Physikal. Institut a. techn. 
Hochschule, Aachen, Feb. 10,' 1904.)}—F. Dolezalek in measuring inductances 
observed that with frequencies of over 800 per sec. the resistances were 
much greater and the inductance slightly léss than the values for direct 
eurrents or slower alternations. ‘The increase of the resistance’ is véry 
much greater and follows a different law from that due to the skin effect 
in Straight wires calculated: ‘by Rayleigh and Stefan.. The present investiga- 
tion’is chiefly thiathematical ; a number of fotmule are developed f for coils of 
various shapes and proportions, Abstract No. 488% (1904. B. 
(Ann. Physik, 14.5. pp. 978-994, Aug. 28,1904. Extract from 
Giesséner Dissertation.}—Kiebitz showed that a. multiple-contact coherer 
behave like a very large capacity or as a good conductor, as far as its 
influence on ‘the natural period ‘of the system’ was concerned [see Abstract 
No. 1929 (1901)]. Robinson, on the other hand, with single-point coherers 
calculatéd: that the “apparent” capacity of the coherer was roughly 40 cm. 
[See Abstract No. 1185 (1904).] The author describes experiments made to 
settle this point and to determine what proportion of Robinson’s value can 
be attributed to electrostatic capacity and what to the conductor, and how 
the coherer behaves ih' thé case of long waves such as are used in wireless 
telegraphy. The experiments were made by Drude’s method [see Abstract 
No. 889 (1908)); and the ‘first were with nearly closed systems, the ‘arrange- 
ments being fully described and the results given mostly in tabular form, the 
coherer used being first a single-point one exactly like Robinson's, and later 
on one with six steel balis. A single thermo-element was used for the coherer 
circuit, giving 004-006 volt, sincé Robinson had shown that | coherence 
began’ at 0°4 voit. The results are’ summarised by the’ author, the following 
being the chief points: '(1) A’ single-point coherer of original resistance 
ohms,’ of’ less, and whose ‘final | resistance’ is of the order 1° ohm, 
behaves’ ‘for: waves'of over 40 m., asa conductor or infinitely great capacity. 
When the final’ resistance is 10-16 ohins the-coherer has a finite capacity; 
for waves'40-70 m. long; the length of the single wire is '70 cm. longer than 
x/4. The “apparent” capacity ‘is’ therefore’ 600 cm. and1,600 cm. for 
waves of 40 and 70 m. respectively: (4) This-apparent value indicates’ an 
electrostatic capacity {obtained by the Kirchoff ‘¢quation in the form giver’ 
by Robinson) of 70 to’170 om. with’ mean resistance of the coherer of 
100 (6) A-'series of contacts’ behaves as*a conductor for ‘a - final 
resistance value of 1 ohm: contact, ‘The ‘resonance is much “inferior” 
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with High'final resistances’ (7) With'the Goherer at one free étid of ‘thie wits 


could be observed ‘with waves of ‘eithér 10420' or 20-40 m.’ 
(8)' Resonance ih open’ ¢oherer circuits is much (10) The 
half wavelength of riatural oscillation of a wite'5 m: long is’4’ per cent., of a 
wire @ "pet cent. than ‘the’ be the wite (effect of 


685-655, June, read. ‘before. the ‘Royal. Society of ‘New, 
8 Wales. Ge object. of this | research has been to compare the periods, 
of ele trical, vibrations connected with narrow, rectangular, closed, circuits 
with those “of the oscillations associated with straight wires and with open. 
and closed. rings. The method adopted is. essentially as follows :)A. con- 
denser i is discharged i in the neighbourhood of a, narrow, rectangular, closed. 
circuit ; oscillatory currents are thus set up in Pe, rectangle, which in, turn, 
induce. others. in a third circuit of ‘required. shape... Observations of the, 
amplitudes of the disturbances in the circuits are made with Rutherford’s 
tmhagnetic detectors, while the dimensions of the circuits are. adjusted, step by. 
step till all three are in tune, The length of a circuit of any shape can thus. 
be found which has the s same period of electrical vibration as that of a given. 
narrow rectangular closed circuit. The results of the present, experiments _ 
én closed rings may be stated as follows: Take as a Standard the period of 
the vibration associated with a narrow, rectangular, closed. circuit, where. the 
longer ‘side of the rectangle i is parallel | to the direction of, propagation, of the, 
waves, Then a similarly proportioned elliptical closed circuit with its major. 


_ axis parallel. to the same direction may be considered to have. the same 


period if its perimeter is equal to that of the rectangle. _ Tf the ellipse now. 
becomes nearer a circle in shape, the perimeter has to ‘be decreased to keep. 
the period unaltered, until in the limit, when the form becomes circular, the 
ratio of perimeter of the rectangle to the circumference of the circle becomes 
1'11 for a circle of 800 cm, 'in circumference, the circle being of copper wire, 
0°38 cm. in diam., and the rectangle 80 cm, wide, of thin be wy 0°04 cm, 


Meéiisuremient of Self-induction. Dongier. “(Comptes Rendus, 
187. pp. 115-117, July 18, 1908:)—This is‘a convenient method involving’ two’ 
distinct’ measurements by means of ‘a telephone and bridge and sonie source’ 


of alternating currents. Each ‘measurement! may, however, be used alone’ 
if the frequency is known. @ The self-induction to be measured in series’ 


with a condenser is placed’in ‘the fourth arm’ of ‘the bridge, and a variable. 
resistance ‘shunted’ to the’ terminals of the condenser. The bridge and 
resistarice ‘are then adjusted ‘till silence is Obtained in the tateptibne ‘If 
is'the valite’ Of the resistance, K the capacity of ‘the condenser, then 
L= + where x frequency. ‘The ‘condenser is 
now ‘shunted across ‘the sélf-induction’ and resistande in seriés, the whole 
forming as before the fourth arm of the bridge.’ “Adjustment is made until 


silence is again attained. Then, L = K(r} + /*L’). If the frequency in both 


tests ‘is the same, may ‘be eliminated from the two’ expressions, giving 
simple’ ‘relation’ L = ‘The test ‘maybe rendered ‘Gorivenient ‘by em 
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ploying two slide wires, one in the ratio arms to vary the amplitudes of 
the currents, in the two halves of the bridge, and, the other forming part 
of the above-mentioned variable resistance for adjusting the phase rela- 
tions. The.author has found greater difficulty in the measurement of large 
coefficients of self-induction owing to the production of higher harmonics’ 
which prevent the attainment of a sharp minimum in the sound. of: the: 
telephone. | . J. D.C. 


2276. Weston or ‘Cadmium Cell. H. S. Carhart, (Amer. Inst. Ele 4. 
Engin., Trans. 21. pp. 525-580, May, 1904.)—This paper is the preli a 
report of the committee appointed by the A.LE.E. to investigate the pre- 
paration of materials and construction of the cadmium Cell, and it mainly 
consists of a detailed specification of the methods they recommend, It has 
previously been established that the most serious variations in the e.m.f. of 
such cells may be traced to the influence of the mercurous sulphate, and the 
chief innovation of the specification is an electrolytic method for the produc- 
tion’ of this salt’ so as to render it impossible for traces of nitrate to be 
present. A new electrolytic method for preparing the cadmium amalgam, 


and one for washing the mercurous sulphate without the use of pure water, 


are also described, The committee is satisfied that the principal difficulties 
in making Weston cells have now been removed, and cells made in accord-. 
ance with their specification show remarkable agreement and ene. 


2277. Electrical of Solutions in Bromine. Ww. A. Plotaikow, | 
q urn. Russk. Fisik Chimitesk. ObStestva, 85. pp. 794-810, 1908. - Zeitschr, 

Phys. Chem. 48. pp. 220-286, May 27, 1904, )—Dissolved in bromine, 
AlBrs, S:Br:, AsBrs, and SnBr, do not conduct ‘the electric current, 
while SbBr; is a bad conductor; the compounds AIBr;, CS, and AIBrs, 
- C3H;Br, CS,, conduct moderately well, while the concentrated solutions of 

phosphorus pentabromide possess conductivities of the same order of 
_ magnitude as concentrated aqueous solutions of typical salts, The specific 
conductivity of antimony tribromide increases continuously with the concen-, 
tration, but that of concentrated solutions of complex compounds increases 
only very slightly. The molecular conductivity of PBrs in bromide reaches a 
maximum corresponding with the formula PBrss, In course of time the con- 
ductivity changes in the case of SbBrs, but remains constant for all the other. 
compounds mentioned. ‘The specific conductivity of the concentrated 
solutions in bromine is abnormally great (several thousand times greater) 
compared with that of the dilute solutions, From.a certain concentration the 
conductivity becomes variable and often changes merely by shaking the, 
_resistance-vessel. The very appreciable conductivity of. the complex com-_ 
pounds of aluminium tribromide (which is itself not an electrolyte), when 
dissolved in bromine, isin good agreement with the author's. previous, 
hypothesis [see Abstract No, 158 (1908)], which explains the peculiar chemical, 
behaviour of these compounds by the formation of complex ions of aluminium. 
Liquid bromine can thus’ exert considerable dissociating power on certain 
substances. This result is in accord with the view that the conductivity of, 
the solution is conditioned in equal degree by the Rrapesties of the solvent. 
and the nature of the dissolved substance...» Be 


2278. Determining Small Self-induction Coefficients bys means Singing 
Arcs, Petrowski. (Collection .of Physical Papers devoted to. the 
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‘memory of 7. Petrouchewsky, pp. 25-85, ‘that the 


‘oscillations have a’ sinusoidal behaviour, Janet has’ given: for the coefficient 
of self-induction L of a coil connected in shunt to a singing arc, the expression 
L=(/A)C, where v stands for the potential difference ‘at the terminals of 
the coil, i for the current in the shunt-circuit, and C for the capacity of the 
condenser. inserted. in the latter,, The problem dealt with: by the:author 
consisted in determining the conditions: under which Janet's formula is true. 
The figures obtained for each of the:various coils on the secondary conditions — 


- of the experiment being altered, agree very well with. one another, while 


differing noticeably from the values calculated according to the dimensions of 


» Ahe.coil...The method should accordingly be used only for comparative 


measurements, the oscillations p than had 


~~~ 2279. the Coefficient of Self-induction. N- and 


_ N, Smirnoff. (Collection of Physical Papers devoted to the memory of 
_T. T, Petrouchewsky, pp. 78-85, 1904.}—The sudden increasein the resistance 
__ after the breaking of the current by means of a mercury interrupter, affords 
__ameans of measuring the coefficient of self-induction. The current from an 


accumulator ‘connected in shunt is made to pass through.two.branches,. one 
containing a resistance and the other an interrupter, a Standard of self- 
induction and a shunt galyanometer arranged in seriés; a commutator 
enabled the standard to be replaced by a non-inductive conductor of the — 
same resistance. The stationary deflection of the galvanometer was found 


_ to be-smaller when the standard was substituted for the non-inductive resist- 


ance, in virtue of the extra-currents at make ; this explication is borne out 


__by numerical calculations, allowing for the sensitiveness of the galvanometer. 


‘he extra-currents produced on rupture are of no effect because of the great 
resistance of the interrupter at the instant of break, The opposite takes place 


- when the interrupter is inserted in the galvanometer shunt, on account of the 
- fact that the whole of the extra-current attending the break traverses in this 
--case the galvanometer, while the one produced at make is weakened by the 
shunt. Greater deflections are obtained through the action of extra-currents 


if the standard be inserted in the shunt, when, however, calculation becomes - 
more complicated. The self-induction of the galvanometer is determined as 
follows: The current passing through the galvanometer and its shunt, the 
interrupter is inserted successively into the galvanometer branch and the. 
main branch. The deflection observed in the first case is greater than 
in the second, the difference enabling the self-induction coefficient to be 


2280. The Pecutiat of some Resistance Standards. “A. 
Wolff, jr. (Phys. Rev. 18. p. 457, June, 1904. Abstract of paper read 
before Amer. Physical Society, April 22, 1904.) — Referring to’ the 
polarisation effects noticed by Mendenhall and’ B. F. Thomas with some 
paraffin-insulated resistance coils, the author points’ out that the same 
behaviour is noticed sometimes even ‘with shellac-insulated coils, and he 
attributes this to an electrolytic shunt, the polarisation of which causes an 
apparent increase in resistance as the test current is left.on, and’‘an apparently 
too low resistance on reversal of the current. The same ‘effect i is produced — 


by dipping a coil which does not show the effect into water, and is eliminated 


by subsequent baking. Another effect, not previously described, manifests - 
itself by a decrease in resistance as the current is left on; the amount depend. : 


3 
4 
tA 
<& 
jad 
“3 
53 
4 
5 


ABSTRAGTS. 


on, the applied. voltage. The variation ds. 


consists of a coherer shunt to a. portion of,;the. coil due to, a’ metal filing 
3 embedded. in the shellac. Branly, has. already shown, hgaade’ coherer — 


On: thes Schloémileh. ‘Wave-delector: Dieckmann: Phys. 
Zeitschr. 5. ‘pp. 620-681, Aug: 15, 1904,)--The author, referring to the ‘results 
obtained by Reich [see Abstract ‘No, 1756 (1904)], desctibes experiments of 
his own, which confirm the opinion which Reich’. has' expressed, that the 
working is due to polarisation and ‘is not thermal. : The author employs & cell 
without a polarising-battery, as Schloemilch hdd shown fsee'Abstract-No; 
(1904)}° could: be done; 0°15 mm: copper wire fused into glass (surface 
0056 sq. mm.) being used as positive in a test-tube containing in ‘the lower — 


ay 
ans 00026 


part concentrated copper sulphate solution, api in’ the upper patt common 
salt solution; a zinc strip was the negative electrode, The cell was placed 
in series with 1,590 ohms. and a mirror galvanometer. The. polarisation | 
current was 0:0000022 amp., but on a small coil connected being worked the — 
current rose to 000048 amp. With the copper wire in the lower solution, 
although no. polarisation was practically possible, the current was,0:000618 
amp. without the coil working, and it sank to 0-0004 amp. with the coil going ; 
an anticoherer action was therefore produced. Next, to test the theory, that 
_ the. working is due to change of resistance, a Pt-Pt cell with sulphuric acid 
and. a polarising battery was used, and an expression 1s derived which enables 
the characteristic curves to be. drawn, and from the, galvanometer deflection 
to determine the relative value of. the stimulation (excitation), The, curves 
shown in Fig. 1are thus. obtained, for values of the polarising battery. p.d, of 
4, 6, 8, and. 10 yolts; I,, Il, IIL, and IV., being the limiting values towards 
which the curves tend with, powerful.excitation (7' = current after excitation). 
The curves are rid equal and show & in the relative 
p.d.,. 
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(@) the alloy is at, this point reversible. and, irreversible, in. 
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for the sensitiveness is next obtained, and the curves in Fig.)2 constructed 
therefrom.., These, show for, the, weakest. relative excitation high 
polarising voltage is for much lower 
valtage: issbetter, 4 od. teum eiont qvods WwW. 
(2282.'Method of Measuring Induttance:;) Niovicis (Comptes 188. 
pp: 1411-1418) | 6, 7) ‘and being four’ arms-"of 
Wheatstone's ‘net, the source’ of currerit’ being ‘applied “at the junctions ‘of 
# atid and the coil whose’ inductance is. to be measured ‘is included 
in the arm 7. A condenser is connected between the 77% junction, and a 
movable: point on 13, the.position. being found by trial, such that at-every 
instant there;is zero current: i in the galvanometer circuit.... The author shows 


| 


ballistic. 0 or used, ond: the. of, ‘the 
ment is much increased by using an. Ayrton and. Perry secohmmeter.:,: The 
sensibility i is also increased owing to.the fact that the, circuit; containing self- 


induction may carry a large current, which is. not the case in.the original 


method of Pirani, where the current is limited, by the magnitude of the 


| S. G. S. 


(Roy. Soc,,, Proc..78. pp. 418-484, June 22, 1904.)—The, author discusses the 
much-debated point. whether, or not magnetisation, of a material sets up.a 
mechanical, compression, along the lines of force... He concludes. that such a 
compression does exist, and is. purely mechanical and quite independent of 
the Maxwell's stress,” if any, which. exists. The, experimental, work of the 
present paper. shows how , the thermoelectric power of.couples of iron- 
copper, nickel-copper,. and cobalt-copper is influenced by . variation .in 


to the. curves showing the strain effect of, magnetisation, ‘but if.to the latter 
be added the ordinates for the mechanical compression, curve 


power. This interesting result is found for iron and nickel, bak as to cobalt 
this coincidence, if it exists, is masked by some cause which has yet to be 
discovered. As further confirmation of the results, it is found that when the 
specimen is under considerable stress, the above coincidence still Tecurs. 
Piss there‘is strong evidence'i in favour of the mechanical 


ALTERNATING CURRENTS AND ‘MAGNETISM. 
R284. Magnelisation and Magnetostriction of: Nickel Steéls:: 
and K. Honda. (Soc. Séances,'1. pp. 57-65, 1904. de 


tion under stress is Breatest ; (2) the magnetic transformation temperature ae 
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specimens ; (4) the change of coefficient of thermal expansion’ is graiteae' 


(5) probably the’incomplete experiments in thermal and electric conductivity 
Show a sharp change at the point. In explaining the unique behaviour of 
these alloys the above facts must be considered. C. E. Guillaume points 
out that a change of $ per cent. in the composition or a small want of homo- 
geneity in the specimens would quite destroy the coincidences. mentioned 
above. He suggests that the specimens used should be. carefully analysed 


and examined before we allow ourselves to consider that the above facts have ~ 
been [See also No. 167 (1904)], POE 


“2286. Fafluence of Torsion on and Longibidinally Iron 


and Nickel. H. Gerdieh. (Ann. d. Physik, 14. 1) pp. 61-86, May, 1904. 


Extract of Gottingen Inaugural Dissertation.)—A cyclic variation in’ torsion 
‘produces a cyclic variation in the longitudinal magnetic moment. The 
moment increases with a left-handed torsion in nickel and with a right- 
handed torsion in iron. For nickel if the total torsion is small the moment is 
greater on the return curve’ when torsion is reversed, but ‘when the total 


torsion is large the moment is less on the return curve. The transition from > 


ore condition to the other is clearly shows ‘by curves. ‘For wor the tendency 


2088. Effect of Pressure on Magnetic Induction. F. c. Frisbie. (Phys. 
Rev. 18. pp. 482-448, June, 1904.)—Rings of iron aré'used. They are placed 


in a box of iron having walls 2 in. thick. Resin‘oil is forced in and pressure 


applied to the inside by ‘a screw plunger, the pressure obtainable being 
18,000 Ibs. per sq. in. Using a ‘Steady field it is found that increase of pres- 
_ sure up to 16,000 Ibs. per sq. in. increases the magnetic induction by from 0°6 
to 8:0 per cent., according to the primary field used. But using steady pres- 
sure it is found, in general, that for an unannealed specimen, increase of field 
first decreases induction to 1 per cent. and then increases it until it becomes 
_ about 1 per cent. total increase. When the specimen is annealed there is the 
same initial decrease but less pronounced subsequent increase. Besides the 
above results it is found that hydrostatic pressure alters the amount of 


residual magnetism. The results to Kirchof's theory for. 
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2287. Polarity of the Electric Dispersion during Mache. 
(Phys. Zeitschr. 4. pp. 587-588, Aug. 1, 1903. II, Physik. Instit. der k. k. Universitat, 
Wien.)—For the rapid observation of the excess of one kind of ibns over the other, 
the author has constructed the following apparatus. In the middle of a wire cage of 
12 cub. m. capacity, i is suspended a radium electrode from which an insulated wire, 
$ m. in length, is carried through an iron pipe to a quadrant electrometer ; the cage 
and pipe are earthed. The potential within the cage rarely amounts to more than 
1 volt except during thunderstorms, In order to determine the air potential, another 
radium. electrode is fixed 2 m, above the cage and connected to an electroscope, 
The two potentials frequently differ widely as to intensity and to polarity. While a 
thunderstorm was receding, the quadrant electrometer marked from +1 to +.24 
volts, keeping fairly steady with only one excursion into the negative, while the 
3 oscope rose from — 800 to —40 and then + 80 volts, with one positive value 

Of +40 volts. The author confirms Pochettino’s observation of a prondiinced 
polarity in’ the free’ thunderstorms, B, 
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2888. On Recent Researches in Electrostriction.| M. Cantone.. (N. Cimento, 


7. pp. 126-187, Feb., 1904. From Rendiconti del R. Ist; Lomby di: Se. vol. 87, 1904.) 


~The author here tefers to papers written by himself and F. Sozzani [see Abstract 
No. 688° (1901)] criticising More’s work on the same subject (Rendic. R. Accad. 
Lincei, 4. p. 344, 1888). In the present paper he ‘discusses ‘the experiments of — 
Shearer [see Abstract No. 700 (1902)], and further, a recent work (Phil. Mag. 6. 
p-'1, 1903) written by More in: answer ‘to criticisms on his paper of 1900 ona sup- 
posed elongation of the dielectric. He also discusses the work of M. Wien and 


‘Willner. The paper cannot be profitably studied .except by with, the 


2289. Atmospheric Electricity near the Sea-shore. A. Lowy and F. Miller. 


(Phys. Zeitschr. 5. pp. 290-294, June 1, 1904.)—Last August and September the 


authors took observations, with Elster and Geitel apparatus, on the islands of Heli- 
goland and Syilt, both on, the dunes, about 40 m. above sea-level and 50 m. from the 
shore, and on the sea-shore, The dispersion of positive electricity was slow on the 
dunes ; on the sea-shore the mean dispersion values were low, as is generally 
the case. A possible connection between the ionisation of the ait and the physio- 
logical effects of mountain and sea air is suggested, and references are made to 

Elster and Geitel ibe Abstracts No. 1706 al and 914 (1908)) and to Saake [see 
Abstract No, 885 (1904)]. 7 B. 


2290. Recording Electrometers for Electricity. A. (Phys. 
Zeitschr. 5. pp. 826-829, Jane 15, 1904.}—In order to increase the range of the Benn- 
dorf electrometer, which has been installed at the Potsdam Observatory, the author 
has combined it with’a’mercury switch which automatically cuts out 80 of the 100 
calomel cells, as soon as the needle reaches the edge of the tape under the influence 
of a potential difference of about 700 volts per metre. The amplitude of the poten- 
tial curve is thereby reduced to one-fifth ; a reduction to one-third would certainly 
be safe. Other means for enlarging the range are mentioned, The author has 
also devised another form of recording electrometer, suitable for’ Ebert’s absorption 
apparatus ;,an insulated, point of platinum is attached to the needle for the purpose 
of renewing the electric charge when a certain loss by dispersion has occurred. He 
was unaware that a similar. instrument was. described by L. Kann in.1901, H.B. 


2201, Preparabiok of Argon by means of Electric Sparks. A. Becker. (Zei 
Elektrochem. 9. pp. 600-602, July 23, 1903.)}—In the isolation of argon 
electric sparks through air, it is found that the conversion of the nitrogen and 

oxygen of the air into nitrogen oxides proceeds the better, the narrower the space 
in which the gases are subjected to the spark and the greater the length of the 
spark, to which the quantity of oxides formed is approximately proportional, The 
velocity of the gaseous stream must be exactly suited to the dimensions of the appa- 
ratus, so that but little uncombined nitrogen can pass the spark and no decomposi- 
tion of the oxides take place. The absorption of the nitrogen oxides must be 
complete. “An apparatus is described which is capable of treating 4 litres of a 
mixture of equal volumes of air and oxygen per hour, T.H. of 


2202. Oscillatory Point Discharge at Low Pressures. K. (Phys, 
Zeitschr. 4. pp. 581-588; Aug. 1, 1908.)—For the further elucidation of the Himstedt 
effect [see Abstract No. 1708 (1899)], viz., that a conductor placed near a point con- 
nected to a Tesla transformer is charged positively or negatively according to its 
distance from the point, the effect is tried of varying the pressure. Outside the 
sparking length the critical distance, or distance at which the conductor is neutral, 
is found to be nearly’ proportional to the pressure. Increase of pressure causes 
negative electrification of ‘the conductor, decrease positive electrification... The 
pressures at which the conductor was neutral at distances 10 and 15 mm. were 
480 mm. and 590 mm. respectively. An induction coil was employed in producing 
the oscillations. [See also Abstracts Nos. 84 (1903) and' 1775 (1904).]. G, E. A, 
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2208. Electric J. Stark. (Ann.,d. Physik, 12,4. pp. 678-718,:Oct., 
"This paper examines ‘the properties and functions ‘of the ions in;the ‘electric 
arc, and some of its peculiarities are explained from this point of view... It also. con- 
tains experimental results which the author wes vecanreiees with a wins to the exami- 

‘Phase of Electrical Vibrations. G. Seibt. (Phys. 2 Zeitechr. 4. 817- 
820, Nov. 1, 1908.)}—The theory of forced: vibrations shows that the phase relation 
between decillator and resonator may be expressed by the angle 0° or 180°, according 
to which has the greater period.: An atrangement to illustrate this experimentally 

is described, in which. by the addition of a piece of tinfoil to one of the coils in 
the angle from to 180°, as by a spark 

2296. Resonance of ‘lectricat E. F. (Ann. d. 
Mc 14. 1. pp. 22-50, May, 1904.}—Having used Tesla vibrations for the study 
of optical phenomena, the author wished to find how the greatest energy could be. 
concentrated into a given space, ¢.g., a vacuum tube. The present paper deals with 
experiments on a Tesla apparatus undertaken with this purpose. It contains fe 
details of the installation adopted, and a number of figures and tables illustrating 
effects of various factors on the result. E.H.B. 

5. 245-248, May 1,1904, Physik. Institut d,. Univ., Strassburg, Feb. 4, 
discussion of the. views on this. transmitter held by Seibt, Wien, and Zenneck, with 
mathematical theories of the phenomena, in. ike various adopted. . 


4+ 


5. pp. 248-254, May 1, 1904.)—No matter what the distance between the electrodes — 
may be, when the potential gradient reaches .a certain value the current increases 
fdster than the ‘voltage, so that it is impossible to reach a saturation ‘current. The 
greater part of the paper‘is concerned with the ‘theoretical aspects of ‘this fact, 
by collision being as the chief factor. also Abstract 
May 28, 1904,)—This is a preliminary account of experimetits iti which the sparking 
distance is a fraction of a micron. “As far as they go the results show that the 
relation between potential and length of spark is a linear one. 
R.S. Ww. 


2299. Conduction in Mare. Zeitschr. 5. pp. 
1,,1904... Physikal. nstitut d. Univ., Leipzig. }—The paper is a reply to J. Stark, 
who joined in the discussion between’ the author and’ Hi. Statke. {See Abstract 

895 (1904).] The author reviews the. work of several experimenters with particular 
reference to the three questions : (1) Are the negative Carriers. electrons, or ions of 
electrolytic character ?. (2) Is the dissociation i in the flame principally a volume 

or a surface dissociation ? And. (3) i is Poisson’ s equation applicable. ?, The author 


138, Pp. 1699-1600, June 20, 1904.)--The author finds that all recently-prepared gases 
which conduct electricity contain; besides, charged, centres, a. very fine solid dust.or taal 
liquid sprays. ‘The velocity. of the, ions, measured. by: his zero method: Abstract 
No. 2268 (1904)} is about 0°01:mm.:per sec. under 1 per em. S. W, 
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2801: ‘Wave Demonstration with the: Rogel Spiral... Heilbran’ (Phys. 


Zeitscht. ‘4:) Aug. 1, 1908.)—The author :describés an arrangément 


whereby the Roget spiral can be used for-showing longitudinal thechanical ‘oscilla- 


tions due:to.alternate attraction and repulsion of. a number of springy wire spirals, 


The apparatus works best with the axes of the coils horizontal, but.:a: mechanical 
break to produce \thée current impulses is then required. As long as ‘the contact- 
breaker) works properly each spiral oscillates in a half wave-length, with the niode at 


Aug. 29, 1908.)—See Abstract No. 840 (1903)... 


"28038. Measurement of High Potentials. (Ann. d. Physik, 4 
pp. 885-406, Aug., 1908. Extract from Wirzburger Inaugural Dissertation.) —The 
author claims that he can measure potentials up to 100,000 volts to 12 ad cent.. 


2804. wy Saturated Solutions’ of Black’ and | Merbiori c 
sae. R. G. van Name. (Zeitschr. 89. 1. PP. 108 March 


2806. Electric Osmosis in Alcohol. A; Rendus, 
138, pp. 1165-1166, May 9, 1904.)—In the manner previously described for mono- 
valent ions [see Abstract No. 1744 (1904)], the author has investigated the action of 
divalent ions on the charge of a porous partition immersed in methyl alcohol. The 
observations made show that positive ions have little or no ‘influence on the positive 
charge of diaphragm (CrCI,), but that diminish’ or réverse the electrification 
of a negative diaphragm (SiO,, Pbl,, 8); the reverse holds for negative ions. These 


2806. Specific Electrical of Bodies. 
(Zeitschr. Elektrochem. 9. pp. 670-678, Aug. 13, 1903. | Chem. Institut der Uni- 
versitit, Halle, July, 1908.)—Streintz has ‘stated that lead ‘peroxide is'a good con- 
ductor when'a compressed ° powder is used: [See Abstract No. 473 (1903). ] The 
author has prepared a lead peroxide by electrolysing with a current density at the 
anode of 5 amps."per sq. dem. a neutralised solution of lead nitraté: “It is 4 hard, 
black substance, whith when dried is pure PbO,. A rod of the material was com! 
pressed between lead-covered copper ‘electrodes and subjected to pressure until the 
resistance was a mihimum. The specific resistance obtained by the bridge method 
was from 299-87 x 10° c.g.s. units—a greater than that found by 
Streintz. also next Abstract. ] G. 


2307. Errors in Measuring the Electrical Resistance of Lead Peroxide. F. 
Streintz. (Zeitschr. Elekirochem. 10. pp: 414-415, June 17,'1904)—This is a criti- 
cism of the work of P. Ferchlaiid [see preceding Abstract}. He points out that the 
method of measurement involves serious errors due to contact resistances. ‘Further, 
awhere the lead is in contact with the PbO, at ‘the positivé pole,\a layer of oxide is — 
formed, as shown by Dolezalek, which’ will introduce a high’ resistance. Streintz 
that his result of 2°28 x units is the’ resistance 
of lead peroxide. Gi 


| end of this is earthed, and the potential fall over a part of it is measured, by. an q 
measurements were affected, in the case of the black sulphide, by the presence of ag 

floating particles which are themselves conducting ; the red modification has onlv a ‘ 
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2808. Study of the Primary of an. Induction Coil by means: the: Onibopenph. 
A. Broca and Turchini. (Soc. Int. Blect,, Bull. 4. pp. 285-240, April, 1904) — 
The authors describe experiments made with two coils of 25 cm. and 55 cm. spark- 
length respectively, using a mercury turbine interrupter. In using the small coil 
the phenomena took place with such rapidity that a tracing on smoked paper had to 
be employed in place of the usual ink-writing pen of the ondograph. Curves are 
reproduced of the current and of the p.d. at the condenser terminals. With the 
smaller coil these show that the p.d. reaches a maximum about 1/1000 sec. after 
rupture of the current, and that about the same time is taken to return to zero at the — 
instant of closing the circuit. With the larger coil analogous results were obtained, 
but the period Of oscillation was about 1/100 sec. It was observed in this case that 
the p.d. at the condenser terminals gave a wavy curve of the same period as that of — 
the p.d. at the primary terminals. The cause of these waves is unknown to the 
- author. The condenser capacity is stated, but the self-inductions of the coils are 
only referred to as being small and very large respectively, serene *% H. W. 


“2809. New Principle for Electric Clocks. K. Siegt. (Zeitschr. 
Beib, 9. pp. 81-85, May 1, 1904. Innsbruck Inaugural Dissertation.)—The author, 
after dwelling on the properties of selenium and selenium cells, describes a method 
of driving and regulating clocks electrically by the use of selenium cells. The 
selenium cell, by Ruhmer, in an exhausted pear-shaped bulb, was placed in the focus 
of a parabolic cylindric mirror so that the light froma glow-lamp could impinge 
upon the cell whenever a seconds pendulum passed its lowest point, at which a slit 
in a card fastened on the pendulum coincided with a slit on a fixed screen. The 
effect on the selenium is made to actuate an electromagnet (placed just to one side of 
the point of highest velocity, owing to the lagging of the cell) so that an impulse is 
imparted to the pendulum at the right instant. Another selenium cell can be used 
for imparting motion to a series of other electrically operated clocks, which can be 
of the step-by-step type, A clock .on these lines has given satisfaction and demon- 
strated that an electric clock without contacts can be made. Suggestions as to the 


- 2810. Small Capacities Measured by an Adjustable Siandard, i. Gerdien. 
(Phys. Zeitschr. 5. pp. 294-296, June 1, 1904, Geophysikalisches Institut, Gottingen, 
Feb,,; 1904.)—An account of a method of, measuring small electrical capacities by 
means of a standard adjustable capacity consisting of coaxial cylinders fitted with a 
pre. action actuated by a screw and read off by a fine scale. E. H. B. . 


2311. “The Standard. Cell. F. A. ‘Wolff, Jr... (Phys. 18, pp. 454-456, 
: June, 1904. Abstract of paper presented at the Washington meeting of the Amer. 
Physical Society, April 22, 1904. Amer. Electrochem. Soc., Trans. 5. pp. 49-58; 
Discussion, p. 58, 1904 )—The paper briefly discusses the main proposition which | 
will be taken up by the Chamber of Delegates in the St. Louis International , Elec- 
trical Congress—thc redefinition of the fundamental electrical units. The probability 
of the Weston cell displacing the Clark cell is considered to be very great owing to 
the reproducibility of the former, and an electrolytic method for the preparation of 
the mercurous sulphate described, devised by the author, which is practically the 
same as that described by Carhart [see Abstract No. 2276 (1904)]. 
W. 


e812. as Detectors of Electric. Waves. “Tissot. de Physique, 
8, pp. 624-532, July, 1904.)—The author gives further particulars as to improvements 
in the bolometer previously described [see Abstract No. 875 (1904) ] ; he now uses wire 
of 20, 12, and 10 » diam.,a wire of 20 » diam., of specially purified Pt giving a 
temperature variation coefficient of 3°8 per cent. The arrangements used and a 
number of experiments made to show the use of the snatnnmoat as a quaniitative 
are detailed. L. H.W, 
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28183. Fundamental Equations of Variable Currents in Branched Circuits, A. 
Willame. (Assoc. Ing. El. Liége, Bull. 4. pp. 91-113, Jan.-Feb., and pp. 122-138, 
March, 1904.)—The author considers in detail the most convenient methods of dealing 
with a network containing resistances, self-inductances, and capacities, and acted on 
by a given impressed e.m.f. The paper is of an entirely mew reno character, and 
does not admit of a useful abstract. : A. H. 


9814, Magneto-hinetic H. du (Ann, d. Physik, 2. 
pp. 209-235, June, 1904. Utrecht University, Feb, 28, 1904.)—The author. has 
recently investigated theoretically the behaviour of a dats gyroscope in a 
uniform field [see Abstract No. 1165 (1904)]. The present paper deals with experi- 
ments on a number of gyroscopes or tops made of nickel, tungsten steel, &c., and 
with the axes in various positions relatively to the direction of the field.  E, H. B. | 


- 2815. Rotation of Liquids in a Magnetic Field. P. Drude. (Zeitschr. Elek- 
trochem. 9. pp. 666-668, Aug. 18, 1903.)}—The author describes further experiments | 
{see Abstract No. 1113: (1902)) on’ the phenomenon noticed by Urbasch, and the 
following conclusions are drawn : Rotation is most marked in the diffusion of water 


in H,SOQ,, less marked in its diffusion in HCl, and absent in its diffusion in: CuSQ, 


solution, rotation sometimes occurring in different directions in the same vessel. 
The rotations are explained by thermo-currents, and are for this reason most marked 
in diffusion in H,SO,. The liquid mixture only moves when, through temperature 
differences or other processes, the diffusion is re pio an electric current. 


2816. Lunar Diurnal Variation of the Elements Owe 
Complete Lunation. L. A. Bauer and R. E. Nyswander. — (Terrestrial 
Magnetism, 8. pp. 144-146, Sept., 1903. Abstract.}—A successful attempt has been 
made at Cheltenham to determine the lunar diurnal variations simply from the ~ 
complete lunation of the magnetically calm February, 1903, photographic records 
being obtained with the Eschenhagen magnetograph, The observations concern 
declination and horizontal intensity, and will be extended. Publication of details is — 

2817. The New Bamberg Magnetic Theodolite sf the Pola Observatory... Ww. : 
Kesslitz. (Terrestrial Magnetism, 8. pp. 130-143, Sept., 1903.)—Illustrated, 
critical description of the theodolite constructed by C. Bamberg, of Friedenau, near 
Berlin, after the model of the normal theodolite of Potsdam, with improvements 
suggested by Eschenhagen. The parts for measuring the as and for determining 
the periods are of one another. H. B. 


2318! Direct-recording Magnetic Variometer. ow. G. Cady. ‘(Terrestrial 
Magnetism, 9. pp. 69-80, June, 1904.)—The instrument is to show the magnetic 
character of the day ata glatice, A magnet, 16 cm. long, is suspended by a bundle 
of silk fibres ; attached to it is, at right angles, a light brass arm (the magnet arm), 
ending in a glass rod, 0°2 mm. in thickness. The glass rod is bent upwards. A 
second, horizontal brass arm (the pen arm) is suspended by one twisted fibre ; it 
carries at the one end the pen, and at the other two little glass rods, forming a 
horizontal fork for the glass rod. Near the end of the pen arm and under it is place 
a solenoid with a curved slot, into which a little magnetic rod, pointing downwar 
from the pen arm, is drawn when the circuit is closed, for one second once every 
minute, by the same clockwork which moves the paper tape on the drum under the 
pen. The author discusses the sensibility of his instrument, and reproduces some of 
the dotted curves obtained. There is some friction between the glass fork and rod, 
but the — which flies up whan relonsed overcomes 
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2319, New Electric Resistance Furnace. O. Frolich. | (Zeitschr. Elektro- 
chein. 9. pp: 628-629 ‘Discussion} p. 629, Alig: 6, 1908,°° Paper read before 
the 10 Hauptversammilung der Deutschen Bunsen Gesell, nade 83-8, at Berlin.) 
—The author's furnace is built up. of bricks of a material which conducts the 
electric current.in the cold state about twenty-five times less than carbon, 
and. hot, sixteen times less; it is not attacked by direct currents of usual 
voltages, and the melting-point lies above 2,000° C. The furnace temperature 
of sucha jacketed furnace can be pushed above 1,600° C,, An. insulating 
3 material which. does not conduct the current at ahite: heat is also, men- 
tioned ; details are not given. G. P,,.Drossbach mentioned that. thoria is 
such an insulator at white heat :when quite pure ; the presence’ of impurities, 
particularly of acid oxides (Ti), increases the electric conductivity consider- 
_ ably. W. Nernst added that he had had examined a large number of: nahees 


2820. “Viscosity of Solutions of Chlovides, wide lodides. 
w. W. Taylor and C. Ranken. (Roy. Soc. Edinburgh, Proc. 25. 
pp. 231-241, 1903-1904.)—A comparison of the viscosities of aqueous solttions 


KCl, KBr, KI; HCl; and°HBr at’0°, 15°, and 25° C., and .at ‘concentrations 


of 1, 2; and'3 gm. molecules per litre, shows: considerable differences in’ vis- 

cosity of chloride, bromide, and iodide, and especially i in the effect of change 

of ‘temperature ‘and ‘concentration. | In every case the viscosity’ decreases 

_ with increase of temperature, ‘but at different ratés for the three salts, that for 

the chloride being greatest, and for the iodide least. ‘The effect of concen: . 
tration depends on temperature, and may affect the viscosity in opposite 

directions at different temperatures. The electrical of the 

solutions was also determined at 0° C., “but the differences between the results 

for the three salts were. simpler, to those found at 16°C. 


-(Jurn. Russk. Fisik. Chimiéesk. Ob3éestva, 36. pp. 82-86, 1904. this pre- 
liminary communication the,author gives it as his opinion that glucinum. is a 
quadrivalent element of atomic, weight 18:2, and that the , compounds 
described by Urbain and Lacombe as.of the type. Be,O(OR)s the 
uation Rs : Be.O.Be,? Rs, for 


The dtomic wicight 18'2 2 multiptied by ‘the heat at low | 
(0°8756-0: 409). gives 6: 8-7'4 for the heat... Attempts to prepare alums 
containing glucinum and rubidium or caesium, yielded readily-soluble double 
salts, which Possess. neither the composition nor the of 
but. erystallive the, shombis ond monoclinic 


| “9822, “Absorption of by Alkaline Solutions:\» Baur. (Ber: 
Deut. Chem, Gesell. 37. pp. 795-798, 1904. )—The absorption of oxygen | ‘by 
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| solutions is greatly influenced ‘by the degree alkalinity and 


by the character ' of ceriam’ salt: ‘Three specimens, A. nitrate, B and 
chloride; gave the following ‘absorptions: in percentages. of peroxide. salt 
formed : ‘A, 56,48, 56, 54°2, 55; B, 52:3, 44-2, 87-2, 51-2, 55, 44; 52:8; 
C, 721, 62°1, 72°0.' Specimen’ B, which gave about 50 per:cent. absorption, in 
presence of potassium carbonate, gave 60:1, 75°9,.67°8, 59:3; 76:3, and 62°8 per 
cent: when the' carbonate ‘was partially converted: into hydrogen carbonate, 
whilst when'sodium hydroxide Was added to.the carbonate the,absorption. of 
oxygen was scarcely greater than that RISES to convert the cerous into a 
ceric salt. T. M. L. 


2923; Atomic Volumes of Metals Rare for 


pil Periodic System. | C. Benedicks, (Zeitschr, Anorg. Chem, 39. 1. pp. Al- 


48, March’ 15,1904, ‘Upsala Universitatslaboratorium,,. Dec,, 1908.)-—On. the 
basis of the molecular volumes of the sulphates; ethyl. sulphates, oxides, &c, 
as well as the' recently determined values of some of the atomic volumes 
(Muthmann), the author establishes the position of the metals, praseodidymium, 
samarium, ‘gadolinium, erbium, and: ytterbium. onthe Lothar: Meyer atomic 
volume ' curve, namely, approximately in a straight line between cerium and 
tungsten. “From this position follows! the: homologous relationship of this 
group ‘to’ scandium,’ titanium, ‘yttrium, and: zisconitum., This’ justifies.the 
classing together ‘of these’ elements in a single group common.to the third 

and fourth vertical’ series, whereby the. total number. of horizontal series is 
reduced to nine, and the number of gaps to eight. Somewhat similar sugges- 


Optically. Nitrogen tide L-Phenylbenzylmethyl- 
cthylammontion Salts. Jones... (Chem) Journ. 8, and (86. 
pp. 223-284; Feb., 1904.)}—From an examination of the behaviour of various 
phenylbenzylmethylethylammonium salts, it is concluded that ammonium 
compotinds of the type’ can be resolved“ into enantiomor- 
phously rélated’ optically active forms, although the resolution ‘may often be_ 
difficult ‘owing ‘to the feeble.rotatory pawer ‘of! the salts:and the ease with 
which 'racemisation takes place ; the existence'of optical activity is indepen- 
dent iof the existence of ordinary isomerides of the salt. .Racemisation of the 
active salts takes place very readily on heating or on allowing ‘solutions in 
chloroform to remain in the cold’; the cause of’ the racemisation is probably 
dissociation into ‘tertiary amine and alkyl iodide, followed rapidly by;recom-e 
Systems. Pfeiffer, (Zeitschr. Phys. Chem. 48, pp. 40-62, May 10;.1904: 
Chem. Universitatslaborat.; Ziirioh, ‘Oct.,: 1908:)—After discussing: in detail 
the many phenonema in connection with maleinoid and fuinaroid compounds 
which do not ‘agree with the van’t) Hoff-Wislicenus theory; thé: author pro- 
poses a theory of: stich compounds which ‘is particularly. 
adapted’ to “Showing the relationship between the ethane, ethylene, and 
acetylene forms, and the connection between the stereoisomerism of such 
carbon compounds'and 'that'of complex ammonia compounds of platinuth and 


cobalt (as described by Werner's theory). In the saturated compounds 


—‘Cas, the six groups‘are supposed tobe grouped ‘tound the 
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nk form. of an’ octahedron, The unsaturated 
ethylene form, Cza,, and acetylene form, Cyas; are derived from, Cya, by the 
removal of pairs of oppositely placed atoms, so that the Cya, form receives a 
plane formula, the C,a) form’a “line” formula...In this theory the notion. of 
constant and spatially directed valencies is dispensed with, It is shown 
that it is competent to describe the known facts in a simple and natural 
manner. It would be impossible in the space of a brief Abstract to give an 
adequate new that réference must be made to the 


2326. Silicide of Ruthenium. H. Moissan and W. Manchot. “(Annal, 
Phys. 2. pp. 285-288, June, 1904.)\—When.a mixture of 1°5 gm. of 
powder tuthenium and 7 gm. of crystallised silicon is placed in a boat of 
carbon within a tube also of carbon, and then electrically heated for 2-8 min, | 
with a.current of 600 amps. at 120 volts, combination with liberation of brown 
vapour takes place. The product is reduced to powder, then treated with 
‘soda, next with a mixture of HF and HCl. White crystals remain which are. 
mixed with carborundum, which may be separated owing to the difference of 
density by the use of iodide of methylene. The same crystals may be 
obtained in a state of greater purity by heating by an electric furnace in a 
carbon crucible a mixture of 1°5 gm. of ruthenium, 1°5 gm. of silicon, and 
6 gm. of copper. The reaction proceeds with regularity at the temperature 
of the boiling-point of copper silicide, and after the treatment just described, 
gives a well-crystallised silicide of ruthenium, free from carbon silicide and 
corresponding to the formula RuSi. The yield is 80 per cent. of the ruthenium 
used, The prismatic crystals of RuSi are very brilliant, are white in colour, 
and of metallic appearance. The density is 54 at 4°. It is very hard. It 
scratches rock crystal, topaz, and ruby. Chemically it is very stable. The 

WwW. H. G. 


‘9827, On “Vaporised Berthelot. (Anna Chim. Phys. 
pp. 185-192, June, 1904.}—The deposit that is formed on the walls of a glow 
lamp has been examined. The deposit obtained from lamps after incan- 
descence at a relatively low temperature was treated with HNO; and KCIQ,, 
and after prolonged action was finally dissolved. This shows that the deposit 
contains neither graphite nor diamond, but is a variety of amorphous carbon, — 
Filaments which had been submitted to incandescence for an hour were next 
examined. To dissolve them it was found necessary to give them a pre- — 
liminary treatment with NH,F and H;SQ, to remove any silicious matter. 
After this operation they were washed and dried, then immersed in concen- 


trated HCl, again washed and dried. They were now reduced to animpalp- _ 


_ able powder in an agate mortar. Finally the powder. was acted upon with 
HCl and KClOs, and heated, when the powder dissolved completely. With 
filaments that had been in use until they were broken the same result was 
obtained. The carbon of these filaments therefore was not graphitised, The. 
note ends with a discussion on the special properties of the varieties of carbon 
considered as a series of perenne, are also Abstract No, 941 (1908).] : 


Cohesive Internal Pressure, T, W, Richards... (Amer, Acad., Proc. 
89. 23. pp. 581-604, June, 1904; Phys,..Chem. 49. 
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july 26, .1904.)+This paper gives ia further discussion of ‘the author’s hypo- 
thesis of compressible atoms'and molecules [seé Abstract No: 678 (1908)]. 
It is shown that this hypothesis is capable of giving a qualitative account 
of the relationship, between many different properties of substances, such 
as heat of formation; contraction resulting from chemical combination; 


7 density, compressibility, boiling-point, Besides the: assumption’ ‘of 


compressible atoms—an assumption. which is. consistent ‘either with’ the 
modern. corpuscular theory or. with the: view that the atom is:‘an ultimate 
continuous though compressible aggregation—the author employs in ‘the 
development. of his. theory a. relatively small number’ of ‘genéral guiding 
principles, which may be briefly stated as follows : (1) Internal pressure, due 
both to cohesive.attraction (cohesive pressure) and chemical affinity (affinity 
pressure), tends to diminish the volume of ‘condensed systems (liquids and 
solids). by compressing the atoms. (2) The greater the pressure; the greater 
the resulting compression. (8) Other conditions being, equal, a substance 
already much compressed by internal pressure suffers less contraction upon 


subjection to additional. pressure than one. but little:compressed. For'an 


application of these principles to the elucidation of many hitherto dbscure 
relationships;.and for many. details concerning and exact 


| 2329. Revision “of thé Atomic Weight of ‘Rubidium. Archibald. 
(Chem. Soc., Journ. 85. and 86. pp: 776-790, June, 1904.)}“A historical: account 


_ of previous determinations of the atomic weight of rubidium ‘is given, after 


which comes'a description of the author’s measurements on rubidium chloride 
and bromide very carefully purified by crystallisation. The mean number 
obtained, which’ differs but slightly from any of the individual values, is 
85°485. ‘The lower results obtained by former investigators must have been _ 
due chiefly to the presence in their tiaterial, of potassium, which is almost as 
difficult to remove as cesium, ‘spectroscopically a 
ont deal more H. P. 


2880. Atomic Weight of Nitrogen by means of Nitrogen Monoxide. Pp, A. Guye 
and St. Bogdan, (Comptes. Rendus,, 188, pp. 1494-1496, June 18, 1904.)— 
Physico-chemical methods [see Abstract No. 2085 (1904)] give results which 
do not agree with those of Stas. A direct method, independent of. the 
atomic weights of other elements, has been worked out by the authors. 
Experiments are still in progress, but, some of the results can now be given. 
Full details as to the apparatus and method are to be published later, The. 
pure gas, prepared from hydroxylamine hydrochloride and sodium nitrate, is 
received in a small cooled tube filled with purified charcoal, After weighing th 
tube, it is gently heated and the gas passed over a weighed i iron spiral vg tp 
to incandescence by an electric current. The best. results Ce “wih are at 


1'1670'gm. 04249 gm. 14009 
09498 14-005 
0°8652 0°8145 14-008 

1°2247 0°4455 18992 

1°4202 0°5159 14-028 


The mean, 14007, is in with af 
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$881. 4-New Carbide of Molybdenum. H>Moissan and K. Hoffmann. 
(Comptes: Rendus; 188. pp. 1558-1561, June 20,1904:)—The authors have been 
successful. in: preparing MoC. A mixture of 25 gm. of molybdenum coarsely 
powdered, of 25 gm. of:.aluminium ‘in small fragments, and 0'2' gin: of 
petroleum coke is enclosed :in a carbon crucible and heated in an electric 
furnace.;.A current of 500 amps at 100 volts was used for: 8 mini’ The 

grucible should be covered:with ‘a carbon disc'to‘avoid a ‘too great elevation 

of temperature, which: causes the distillation of aluminium. “The' product is 
powdered and: treated with an aqueous'solution saturated wit equal parts of 

NaHO and :KHO. )\When:the evolution of H ceases the action is-stopped. A 

black crystalline powder remains, which is treated for @ long period with ‘a 

hot. mixture of 3 of H;SO,and)1 of water, then with both concentrated and 

dilute HCl, and finally with distilled water. The residue is dried at 100°. A 
mixture of graphite and ‘a dense crystalline powder remains; which’ fatter is 
separated by bromoform, “The MoC the form of brilliant ‘prismatic 

crystals: with: a density of and hardness‘ between 7 and’8. Heated to 

redness in‘a-current of H, it does not change, It\is ‘with difficulty attacked 

by acids (excepting HNOs), and is not decomposed by cold water or by water 

vapour at 600°. . It is analogous to the carbide of tungsten of Williams. : [See 
also.Abstracts Nos. 940 and 1286 (1908).}° WG, 


2832., Measurement of High Osmotic Pressures. Berkeley and E.G. J. 
Hartley... (Roy. Soc.,, Proc,,,.78, pp.,486-448,, June 22, 1904,)—For.- the 
measurement of high osmotic. pressures the ordinary methodof Pfeffer is 
unsuitable, on, account of the difficulty of securely attaching the manometer 
to the porous pot; and the authors first tried an apparatus in which the semi- 
permeable ;membrane. was. deposited. on aporous plate tightly squeezed 

between two. hollow spheres, in.one of which’ was placed the solution, in the 

other water, but;the.time taken for the.pressure to develop was too long. 
modification. of -Tammann’s method was finally adopted, in. which pressure is 

applied, to the solution until the osmotic pressure has-been reached. The 
apparatus consists of a porcelain tube 15 cm. long, external diam. 2°5 cm., and 

internal diam. 1 cm. the membrane being formed.on the whole length of the 
outer sutface. This tube is surrounded by a brass casing containing the solu- 
tiori, to which the pressure is applied by a steel pressure tube. The ends of 

_ the porcelain tube are closed by pieces of thick-walled rubber tubing through 


which brass tubes pass, one of which is connected ‘to a glass tap, the other 
to a glass’ capillary, graduated in mm, and calibrated. To measure the 
osmotic pressure, the porcelain tube is filled with water, and the pressure on 
the ‘solution gradually increased till the level of the water in the capillary 
ceases to fall and commences to rise, the pressure at the turning-point being 
= osmotic preésstire, corrections being necessary, however, for the “ guard- 
ing” leak and for leakage due to the membrane not being absolutely, 
_impét'vious to’ sugar. ‘The best membranes were obtained by depositin 
the film by diffusion, and then finishing it by the electrolytic method. This 
: apparatus has been,used for pressures:up to 120 atmospheres, and should 
afford a means of. determining the osmotic pressure of solutions of substances 
for which no truly semi-permeable memybranes have yet-been found. It also » 
requires little time,in working, an experjment taking 2 to)8<hours only. | 
RT W. H. SI. 
| 
Class'of  therOxides. Descudé: (Comptes Rendus; 188) 
pp..°1708-1705, June 27, 1904.)—By treating wellcooled* oxy-dimethylene 


— 
I 
~ 


"CHEMICAL PHYSICS ELECTRO-CHEMISTRY. 107 


chloride: with stnall quantities: time of sodium ethylatey’a ‘mixture 
sodium chloride, diethyl formal ((boiling-point 85°), and another ‘liquid boiling 
at 140° is obtained, After ‘removing the ‘sodium: chloride, this liquid ‘is 
separated in the pure state by rectification, and from analysis, vapour density, 
and étyoscopic ‘determinations; its formula’ is found:to be a 


coldurless, mobile liquid, with an ‘ethereal odour, soluble. im various ‘organic 


solvents ‘and in'about tén times its ‘weight of.water, from! ‘which-it separates 
again’on addition of caustic ‘or carbonate: alkali. sp. gr. at is 09078, 
and in chemical properties it approaches those of the formals. » These and its 
method of preparation indicate the formula (C;H; .O .CH),.O, whichiis con- 
firmed by the determination of its! molecular refraction, and the: author 
assigns. ‘to the compound the name /dioxyethyl-dimethylene, ethers’ By 
substituting sodium methylate in the reaction, dioxymethyl-dimethylene ether 
is produced, without the formation of any methylal. This substance in the 


gives: with which detonates at a red héat. 


"2884, Dislillation Metals, 3, Moissan. and 
o’Farrelley... (Comptes, Rendus, 188, .1659+1664,. June, 27, 1904.)— 
The easy use of the electric furnace.in the laboratory allows a great number 
of experiments, to be made at high temperatures. Moissan has already. [see 


Abstracts. Nos. 940 and, 1286, (1908)] volatilised by this means all ‘bodies 


hitherto -regarded as. refractory. He-has also used. it, to produce. constant 
temperatures by. boiling different,metals, It is now applied. to: the study of 
the distillation of two metals whose boiling-points are different... To simplify 


_ the first-experiments, metals have been chosen which do not furnish carbides 


at the temperature of the furnace, such as Cu, Zn, Cd, Pb, and Sn., In the 

early trials a definite. weight of the alloy was heated gradually in a boat 

placed in.a carbon tube,|, The type.of furnace described in C, Ro 117. p.679, 
1898, was utilised. Later the alloy was heated in an ordinary crucible, and 

samples, removed for analysis. Finally a known, weight~of. the -alloy was 

heated in a covered .crucible.and the residue was submitted-to 

current used, was from 450-6500 amps. at 110 volts. Details of ‘the effect of 

heating Cu'’and Zn, Gu-and-Cd, Gu and Pb, Cu and Sn, Sn and Pb are given. 

Three: types of distillation of a-mixture of two liquids are noted:, Cwand Pb 

when they are distilled -behave as a mixture: of: two liquids partially miscible, 

such. as water and. ether. the: contrary; a mixture of Sn and Pb is like a 

solution of ‘water and alcohol. In the case of Cu and Sn the mixtureresémbles. 

a solution of water and formic.acid, and a constant temperature exists at which 

the vapours of the two metals possess the same vapour tension. The Jaws: 

which govern the fractional distillation of two liquids apply to metals at very 

high .temperatures,, The experiments show that a. mixture Cu and.Sn 
corresponding to §nCu, [see Stead, Soc, Chem, Ind. ,Jourp, ; 17. p. 8, 1898] has 
a constant boiling-point. . Another fact, is the 


2335. Zirconium. Wedekind. (Zeitschr. 10. 


May! 6, 1904. From Chemisches. Tiibingen.) 


modifications, the grain ang the graphitoidal, and crystalline, the last 
possesses.the greatest) interest. It was first prepared by Troost tin. 1865 by: 
heating «potassium zirconium fluoride jor sodium :zirconium: chioride (1° part) 
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of 8KF, ZrF, with Al. More recently Moissan obtained Zr by the reduction 

of ZrO, by carbon in an electric: furnace. The author has now adopted the 
Troost-Franz method, using an electric furnace. The double fluoride of 
potassium and zirconium in fine powder was heated with an excess of. grain 
aluminium in a small furnace with 90-100 amps. at 80-85 volts for 5-6 min. 
From the product a material: resembling antimony may be separated out by 
the use of acids, alkalies, &c. Analysis shows that it is of the composition 
ZrAly.: The chemical properties and crystal form are described. The second 
part of the research relates to the result of electrically smelting this substance, 
which is thereby converted into ZrsAl,. A number of analogous compounds 
are known, and the author discusses the formation of TiAls, Al;B:, Al,Bs, 
SisAly, CeAl,, LaAl, and By of amorphous 
zirconium was WW, G. 


“esse. Crystallised Sulphate, and the Position of in 
the Alkali Series. A. E. H. Tutton. (Chem. Soc., Journ. 88. and 84. | 
pp. 1049-1074, Aug., 1908.)—It has been previously shown by the author that 
the morphological and physical properties of the crystals of the normal 
sulphates and selenates'of potassium, rubidium, and czesium gradually change 
as the atomic weight of the metal increases. Similar investigations on 
ammonium sulphate show that this salt occupies a position between the 
sulphates of rubidium and czsium, and closely resembles the rubidium: salt 
in solubility, molecular volume, distance ratios (topic axis), refractive indices, 
axial ratios of the optical ellipsoid, molecular refraction along the axis, mean — 
refractive equivalent for the crystalline and also for the dissolved salt. All 
these properties are less changed by the replacement of the two potassium 
atoms by the ten atoms composing the two ammonium groups than they are 
by exchanging K; for Rb». The ammonium salt shows certain peculiarities in 
its properties, and the specific constants indicate the special nature of the 
ammonium radicle, but the molecular constants show that ammonium 
occupies a position in the alkali series immediately after rubidium. As 
regards the molecular and crystalline structure of the salts, one of two con- 
ditions must hold. .Either the atoms have so much play in the molecule that 
the latter can take up eight other atoms without appreciably changing in 
dimensions, or else the crystalline elements are so loosely joined together— 
that is, the free space is so great in comparison with the quantity of substance 
in the total space determined by the distance ratios—that there is enough 
room for the material part of the molecule to be increased by eight atoms © 
without displacing the centres of neighbouring molecules more than when 

2887. Diffusion Electrolytes i in Colloids, G. Galeotti. (Accad. 
Atti, 12. pp. 112-119, Aug. 2, 1908.)—From’ mathematical considerations for 

which the original paper must be consulted, the author expands the formula 
of Nernst and Planck for the e.m.f. of a coricenitration cell, with reversible 
of the type, to the form— 


whines Ri is the gas constant i in elecirical: units, F. the 
lent, T the absolute temperature, and v ‘the: velocities of migration of the 
kation and: anion’ respectively,' and + ay'== (Co— Ci), 
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= . (Cy — Co and being the concentrations the battery 


solution. This formula is verified by a comparison of tesults calculated from 


it with those obtained experimentally on the diffusion of an electrolyte in a 
colloid, the colldid experimented with being gelatine purified by dialysis, and 
two forms of concentration cell being employed, viz., Hg, Hg:Ch, coKCl, 


of Carbon ‘Dioxide from Sodium Carbonate ‘Solutions. 
F. W. Kiister_ and M. Griiters. (Zeitschr. Elektrochem. 9. pp. 679-682 ; 
Discussion, p pp. 682-684, Aug. 20, 1908. Report read before the 10 Haupt- 
versamml, d. deutsch, Bunsen Gesell, at Berlin, June 8-8, 1903. }—It is ‘well 
known that sodium bicarbonate gives up carbon dioxide on exposure to the 
air, or when its solution is. boiled. It is, in fact, only stable when in con- 
tact with carbon dioxide of which the partial pressure does not fall below 
a definite minimum value for each given temperature. It is less well known 


_ that, similar considerations apply also to the carbonate. Unlike the’ bicar- 


bonate, this is stable in air, but this is merely due to the fact that the. pressure 


_ of carbon dioxide in the air is greater.than that of the carbon dioxide liberated — 


by the carbonate. A series of experiments is described in which electrolytic 
gas was led continuously through a solution heated to 25° or to 90°, and 
‘containing sodium carbonate with an excess of either carbonic acid (as 
bicarbonate) or of caustic soda; the carbon dioxide produced was absorbed 
and estimated. The two figures reproduced herewith show the volume of 
carbon dioxide carried forward from. solutions, normal. as regards total 
alkali, but containing varying amounts of carbon dioxide, by the electrolytic 
gas liberated by a current of 1 amp. Fig. 1 shows the behaviour at 25° C, 
of mixtures of bicarbonate and carbonate from 0 to 100 per: cent. — 
Na;CQs, in which the liberation of carbon. dioxide steadily decreases as the 
percentage of bicarbonate decreases. Fig. 2 shows, on a much larger scale, 
the behaviour of mixtures containing only a small excess, or a small deficit, 
of carbon dioxide. Although the liberation of carbon dioxide is greatly 


- reduced in presence of free caustic soda it is still appreciable up to 20 per 


cent, NaOH, 80 per cent. NagCOz, wren the ah is raised from 25° to 


2889. Colloidal Zirconium. E. Wedekind. (Zeitschr, Elektrochem, 
9. p. 680; Discussion, pp. 680-688, Aug. 6, 1908. Paper read before the 
10 d, deutsch, Bunsen Gesell, at ‘Berlin, 8-8, 1908.)—- 
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Zirconia is much more, easily reduced by \Al,: and especially. by Mg; in a 
crucible of Pt, Ni, or Cu, than. by-C, B, or Si; an, electric furnace would: be 
required in the latter case... Part of the reduced metal is obtained in colloidal 


form and can, after heating the residue with. hydrochloric acid, be. washed out — 


with water, passing through the filter as a deep-blue liquid, opalescent in, inci- 


dent light. Renewed treatment with acid and water afterwards gives more 
of the solution which is not precipitated by electrolytes but by hydrogen _ 


peroxide, yielding black-greenish flakes. G. Bredig pointed out that an alloy 
of Zr and Mg was evidently formed and afterwards disintegrated, just as lead 
alloys give lead clouds ; the periodic character 1 is common to many reactions, 
R. Lorenz remarked that colloidal boron was not precipitated by electrolytes 
either, but it contained hydrogen. O. Ruff referred to silica, K. Arndt 


- pointed out that, according to Jordis, pure silica does not give a.colloidal © 


solution, which exists, however, in the presence of sodium salts. W.R. 
Whitney, A. ‘Stahler, and E. ‘Warburg also discussed the PRES: iH. B. 


2840. Decomposition of Monoxide. R. Schenck. (Zeitschr. 


- Elektrochem. 9. pp. 691-694 ; Discussion, pp. 694-695, Aug. 20, 1908. Report 

read before the 10 Hauptversamml.d. Deutsch. Bunsen Gesell., at Berlin, June 
8-8, 1908.)—The decomposition of carbon monoxide in the sense of the 
equation Z2COe=—C + COs is greatly acclerated by the presence of the oxides of 
cobalt, nickel, and iron (Boudouard), but the effect is really due to the metals. 
The dissociation proceeds as a monomolecular reaction at low temperatures 
(300-360°), but as a bimolecular reaction at higher temperatures (450-500°) 
consisted in following the decreasé in pressure of a constant volume of the 


gas, one volume of -the dioxide being foanegae every two volumes of the 


2841. Chemical Kinetics of Contact Sulphuric. Acid. Bodenstein. 
(Zeitschr. Blektrochem, 9. pp. 696-697; Discussion, p. 697, Aug. 20, 1908, 
Paper read before the 10 ‘Hauptversammt. Deutsch. Bunsen Gesell., 


at Berlin, June 8-8, 1908.)—In the author's experiments the catalytic 


combination ‘of sulphur dioxide’ and ‘oxygen to form sulphur trioxide, the 
decrease of pressure of. the mixed gases (28O,+ O,) at constant volume is 


used. as a measure of the velocity of ‘the reaction. The temperatures used 


are 246° and. 264°, and the catalyser, platinum gauze, which does not absorb 
— SOs, Qs, or SOs in appreciable quantities, and can be readily cleaned by 

ignition. The diminution ‘of pressure during any one experiment indicates 
that the reaction is between the third'and second orders. In experiments with 
different initial concentrations the velocity of reaction is quite independent 
of the concentration of the oxygen, and, in the first stages, nearly propor- 


tional to ch. ~ The SOs formed ‘has a very strong retarding action on ‘the 


process. The whole of the results obtained are well expressed by the 
formula: dx/dt=k. Cesoyi[m + Ciasoy], where m is a constant, Thi8 
expression only holds ob ong as (1) the concentration of the. oxygen does 
not amount to less than about one-fourth ‘of that of the 2S0,, and (2) the 
activity of the platinum does not change. These results lead to the following 


conception of the mechanism of the reaction: In all cases the sulphur dioxide | 


and oxygen must reath the phase where the high velocity of reaction. prevails, 
i.€., at the surface of the platinum. This occurs quickly—almost infinitely 
$0, Compared with ‘the velocity of reaction—for =e so long as its 
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concentration is not: extremely “small ; ‘this concentration’ hence 


‘part. ‘With. the .platinum oxide; ‘or solution, adsorption, &c.; of oxygen 


in. platinum the: sulphur: dioxide: reacts to form sulphur trioxide with the 
measured velocity. ‘reaction “free” ‘platinum—<z., platinum ‘hot 
charged with SO;—need alone be considered. Supposing ‘the ‘platinum’ to. 
combine with, or dissolve, or adsorb the sulphur trioxide, the “free” platinum 


is _given by, the expression Pt (free) = Pt (total)/(K +K.«Cso,). “For: the 
whole reaction, assuming that only the. “free” platinum: catalyses, we 


have : =k. Pt (total)/(K + K. identical the: equa- 
Hon experimentally determined, He P 


Ether. Osipoff and §. Popoff. (Jurn, Russk.. Fisik.. Chimi¢esk. 


obtained at /17:5° Lackey 


disttibation’ ‘were also at 8° and 7°, and algo 
the influence on them of sodium chloride and of sodium and potassium 
carbonates. The first of ‘these ‘produces no change’ ih the ‘cdefficiént, but 
both the carbonates’ cause a diminution in the Solubility of hydrogen ‘petoxide 


Chimiéesk. ‘ObSéestva, 85. ‘pp. 1204-1216) 1908: ¥+The author has studied 
the reaction between silver and’ ferrous sulphates, and’ from the: results 
obtained draws the following conclusions : (1)°"The reaction between AgsSO, 
and FeSO, ‘reaches ‘a state of equilibrium after 168° hours; the’ initial 
high velocity of the reaction diminishes extremely rapidly during the ‘first 


‘60 hours. (2) The constant of the equilibrium Ag-+ Ag + Fe: “at 


25° ‘equals '0-00792 and the diminution of free energy +'2870'cais. “(8)' ‘The 
heating effect of:'the reaction (diminution ‘of total energy) is 8688° cals. 
(4) Calculating by ‘means’ of’ van’t ‘Hoff’s formula, the éonstant becomes’, 
and thé diminution of free energy zero, at — 48-7°. (5) If ‘the reaction takes 
place i! normal Sodium’ ‘sulplrate solution,‘ the ‘constant ‘at *25° is’ 0'00826 
and the diminution‘ of free energy +'5,897 cals. “The determittion’ is only 
possible below 85° because at that temperature basic iron salts separate out, 
which exert an influence on the magnitude of the constant. T. H, P. 


2844) Behaviour’ op Amalgams with Acid. Tarugi. 
Chim. Ital. 88. 2! pp. 171-186, 1908.)-In’ a mixture ‘of finely divided 


“metals, ‘such as is Obtained by reduction from solutions of their’ 'salts) the 


individual métals do not retain ‘the distinctive chemical’ properties" which 
they possess in. the’ frée, ‘unmixed condition: “Especially: is this’ so’ 
mercury is present;-as-then amalgams ate formed, the’ properties of whith 
render inapplicable the ordinary method’of separating’ the metals by méans — 
of ‘acids. “Thies; from ‘a mixture containing’ per'cent. Pt and 9585 Hg, 

dissolves the whole” of the Pt jas the percentage of “Pt present 
increases, the proportion of the tota¥ amount dissolved by the ‘acid diminishes, 
whilst the proportion “of ‘Hg ‘dissolved decredses from’ 99 per centé ‘in’ 


thixture of 91411 parts Hig’ to zeto for mixture of 17-02 per 
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cent. ,Hg with, 8297 Pt. Microscopic examination confirms :the fact that 
amalgams are formed during:the simultaneous reduction of platinum and 
mercury from solutions. of their salts... With a mixture of: gold and mercury 
salts. in solution, however, ‘not: lead to the 
9846. Mechanism of ‘ie Action of Platinum Black. Von. 
ardtex: (Zeitschr, Anorg. Chem. 89.1. pp. 24-40, March 15,1904. Techn. 
Chem. Laborat. der techn. Hochschule; Prag. The: author finds that with plati- 
num black (and all the platinum metals in a finely divided state) two forms must 
be distinguished : (a) Platinum black containing oxygen, and (6) oxygen-free 
‘platinum black.’ While the first of ‘these has only an oxidising action the 
other is able to effect reductions. The first form is capable of oxidising solu- 
tions of ammonia and its salts with formation of nitrogen, while oxygen-free 
platinum black reduces solutions of nitrous and nitric acids; and in this way, 
as also by the action of the oxygen of the air, it regains its oxidising proper- — 
ties. In ammonia solutions platinum, black becomes saturated with nitrogen, 
which may be subsequently expelled by the action of potassium hydroxide 
solution. It follows that the, decomposition of ammonium nitrite solutions 
by platinum black takes place , in. two stages, in the first of which the 
oxygenised platinum oxidises the nitrite, while in the second the residual 
acid is reduced by the now free platinum, H. 


2346. Soluble Colloidal Form of Ferric and other Phosphates. W. 1 Sell. 
(Cambridge, Phil, Soc., Proc. 12. pp, 388-390, April, 1904.)—On thoroughly 
shaking a mixture, ink certain proportions, of solutions: of diammonium 
hydrogen phosphate and ferric chloride and adding ammonia solution 
until the liquid smells faintly of it, the white phosphate precipitate 
gradually. becomes brown, and | finally dissolves, giving a clear brown 
solution. After dialysis, through parchment paper, the composition of 
the dissolved substance is found to. be FePO,+ a little hydroxide, The 
colloidal solution of ferric Phosphate. is tasteless and without action on 
litmus, and is gelatinised. by various, salts. Silver nitrate gives a precipitate 
consisting mainly of FePQ,; potassium, sulphocyanide produces. no coloura- 
tion, and potassium ferrocyanide has only a coagulating action. The electrical 
conductivity of the solution is very slight, In a similar way were prepared 
colloidal phopphates of aluminium and chromium pro- 


2347, Comptes: Silver Salts, G. Bodlander and w. Eberiein. (Zeiteche. 
Anorg. Chem, 89, 2. pp. 197-239, April 2, 1904... Elektrochem. Laborat, der 
techn. Hochschule, Braunschweig.)—To arrive at the formulz of complex 
silver ‘salts in solution, the authors make measurements of the e.m.f.. of 
concentration. cells of solutions of, the complex compounds in presence of - 
excess of the easily soluble component; of the. complex. | A small amount 
of the complex. ion, D, having the formula, M,,R,, is, split up into its 
constituents, and at constant temperature,, D/M”R” =a constant ; this gives 
the ratio of the concentrations of the free metal ion in two solutions contain- 
ing different amounts of complex ion and. component R.. This relationship, 
M,:M3,..can be determined from Nernst’s formula for concentration cells. 
From the tables. containing values for E and m for solutions of the same 
potassium iodide, and varying silver iodide content, it is seen that in the morg 
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dilute -sotutions: the Yon “contains two aiid that 
insolation 'ticher in iodide,'complex ions with’ only one atom ‘of 
silver are also present. Measuréments of concentration elements with equal 
amounts of silver iodide and‘ varying quantities of potassium iodide show 
that in these ‘solutions ‘compounds of different’ formule are présent, eg, 
KsAgshs, and the existence of the middle ones bein; 
doubtful ; ‘more’ concentrated 'sdlutions KyAgl, perhaps present.’ The 
ooriventration ‘of Ag-ions ‘in’ normal potassium iodide solution is 89.107", 
‘Assuming that the salt KsAgsI; is present, the dissociation constant of ‘its idns 
has the value, K ‘8/17. a value’ Similar ‘to that obtained ‘froin 
Hellwig’s ‘solubility’ determinations. Measurements ‘of silver’ potassium 
thiocyanate cells indicate that the complex ion of these’ double’ salts Coi- 
tains only one atom of silver, and that the formule of the salts are 
KsAg(KNS), and» KAg(CNS); itis unlikely. that the ion Ag(CNS),’ occurs, 
Salts of the type K;Ag(CNS), cannot pass into solution’ without being 
decomposed imto KAg(KNS),; and; KCNS, since they only exist in solution 
in: presence of at least 0:2 mols, of KCNS. Measurements of silver potassi 
cells show that the’ solution contains the compounds KAg(CN), 
K;Ag(CN)s.:. Silver cyanide of the type AgCN is incapable of existence in 
aqueous ‘suspension; ithe = solid; stable silver cyanide has the formula 
Ag’ Ag(CN)x From this the authors arrive at an explanation of the fact 
that on esterification, potassium cyanide yields nitriles and silver cyanide 
isonitriles. The action ‘of sulphuric acid on silver cyanide is expressed by: 
Ag’ Ag(CN),= AgsSO, + 2CNH. The best electrolyte for the silver 
-voltameter is potassium silver cyanide, provided that no oxygen is present. 
The‘e.m.f. of silver towards a potassium cyanide solution of less strength thi 
0:05-normal, is given by : E = 0444 —0:056 log [Ag(CN),] : [CN’]*; this is 
less than for zinc, copper’and gold in potassium cyanide solutions. The 


~The. order ‘a ‘the. anions aceording to increasing tendency 446 
complexes is the same,as in the preceding table, T. H. P. 


2348. Solubility of Oxygen in Sea-Walter and in Water of Different, Seas 
of Salinity. F. Clowes and J. W. H. Biggs. (Soc. Chem. Ind,, Journ, 28, 
pp. 858-862; Discussion, pp. 862-868, April 15, 1904.)—Results are given of 
of the solubility of atmospheric. oxygen in waters intermediate 
between distilled and sea-water.. The amount of oxygen dissolved by sea- 
_ water gradually increases when the water is repeatedly shaken with. air at 

intervals of some days ; the maximum power of solution is thus apparently 
reached only when the deoxidising agents present are removed, The amount 
of atmospheric oxygen dissolved diminishes regularly in proportion, to. the 
- amount of sea-water present mixed with distilled water ; the constituent: LJ 
sea-water determining the of is chloride. 


and “Amphoteric P. T. Muller and 
E. Bauer. (Comptes Rendus, 188. pp. 1099-1100, May 2, 1904.)—In con- 
VOL. VII, BB 
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tradistinction, to [see Abstract, No. 2408 2408, (1904)} the authors. support 
1e. view of Hantzsch [see . Abstract No,, 2410 (1904)} that. cacodylic. acid 
(Cc Ha) AsO .(OH), dissociates normally,... The difference between, the mole- 
cular refractions in aqueous solution. (for. D), of the acid and its sodium 
salt is 1:58, which number, is characteristic of ordinary, weak carboxyli¢,acids. 
Furthermore, the ,heat \of neutralisation of cacodylic acid. by:canstic soda, as 
determined by Imbert, is: 1411, cal., which, leads. to, the value, 0°4 cal, for the 
heat of. ionisation of the acid. It results. from, this.that the  temperature- 
coefficient of the. dissociation-constant .of the acid: agrees, with, that -of 
ordinary, acids. It follows from, this that cacodylic acid, and its sodium 
salt do. t, differ yin and ete an. acid need not 
Sulphate in Sobitions Potassivm ona Sodium 
Sulphates. K. and ({journ.'Phys. Chem. 8. 
pp. 886-840, May, 1904.)—The solu- 
tions of potassium’: aid sodium 
«Jo? sulphates: was) determined at» 25°, 
also’ the -amounts of ‘sul- 
dissolved when \‘syngenite, 
aah » HyO is shaken up with 
‘ic ap Solutions of potassium sulphate-at 
Dhe -results) are: ‘shown on 
accompanying: diagram. The: 
de. fagutes:; forthe -calcium. isulphaté- 
.potassidm sulphate series: indiéate 
ofp nif curves,, the intersection of 
Which, gives jthe., stable, triple-point 
where the solution is in equi- 
‘ibrium with both gypsum “and 
“Syngenite,as ‘solid phases. Fol- 
Owing - van't “Hoff and 
thethod, the values ‘for this poiti 


A. svipnate found by extrapolation agree with 
enite—potassiumsulphate series.) 14 

‘Saturation Phe ‘Method Bis ing. Hi eth and R. 


pare the amount of water edibved from : a weighed tube by bubbling dry ait - 
through it, with that ¢ontained by the same air after passing | from; supersatura- 
tion to the saturated state. ' This is accomplished 1 by passing a dry, warmed 
air through (1) three weighed U-tubes containing water at (2) a: Liebig 
bulb with water at 75°, (8) an empty U-tube at 68° (4) a large U-tybe ‘contain- 
ing glass wool moistened with’ water, (b) a ‘Small U-tube with moist me 
wool}-(6) two weighed U-tubés ‘containing concentrated sulphuric acid, and 
_ (7) another sulphuric acid bulb outside the apparatus, The results indica sale 
that the ordinary method of bubbling air through a solvent or solution 
produce complete saturation with air is very inaccurate, as in these experi- 
ments more water was given up by the saturated air than was t taken rom the 
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saturation.be obtqined. It;is, shown, also that. conditions of ‘supersaturation 
are easily obtainable which. are. not displaced to, equilibrium, by the 


Solubility and: Nitrous: Ovitie én Aquéous Solutions of — 


Differently Dissociated Substances. W. Knopp.  (Zeitschr. Phys. 
pp. 97108, May 10, 1904.)—The differenti ;substances' were’ chloralhydrate. 
NH,NOs, KNOs, NaNO; KCl, and propionic acid. The theoretical formule 
deduced: by? for:. the: of in. modifying® the 


solubility, viz, =1and log = conit., where molecular gon oncen- 


centration of the’ non-électrolyte ‘in gm.-mols.’ per litre’ were’ tested. The 


first formula applies ‘to’ very ‘dilute’ solutions, the secoiid to’ nér-dilute 


solutions. ‘Strange to''say, however, ‘ih the” case of” ‘chloral’ hydrate;-the 
first formula appeared ‘hold good even ‘for concentratdd’ solutions “(up 
to ten times normal).''Por the’ electrolytes, Jahn’s’ ‘theoretical formula 


Glo a) A +'o18, where ‘molecular concentration of electrolyte, 


a ‘of dissociatién, and A'and’B aré: temperature-functions, appeared 
“2858: Kinetic: Study of the Reaction Brome Acéttaldehyde in 
‘Solution.. S. Bugarszky.. (Zeitschr. 63-86, 


May ‘Chemical Lab.:of the veterinary Hochschule in Budapest.) 


The author first shows by qualitative. tests and exact measurements, that the 


reaction which occurs is expre essed b by the equation ‘C:H.O + Bre + H:0 | 


+> 2HBr + CHs.COOH.. ‘So Mng as the bromine’ concentration . is) suffi- 
ciently the course of the reaction follows the bimolecular type. At 
higher bromine concentrations, the bimolecular velocity-coefficients decrease 
during. the»course of the reaction; and the ‘author shows*that this is‘due 
to. the: formation:.of When: this ‘is taken: into ‘account; ie, 
the. equilibrium «Br, + HBr @2HBr;. is. allowed fdr, very: complicated 
expressions are obtained, but they are found. to represent” the® velocity 
of the reaction with a sufficient degree of accuracy. An increase of 10° 
increases the yelocity-coeffigjent, jin the ratio Both, experimentally 
Velocity of Divfusion, Water through a 
j. bor, (Zeitschr., Elektrochem. 10., pp.:847-858,, May, 18}; 1904,;. Paper 
read before, the, Kénigl..Gesell. der Wiss,,.Prague. Chem, der k. ik. 
béhm, Tech. a series of experiments, with cane. 
glucose, and mannitol, it was found. that in all cases the, velogity., with whic 
water, passes through the walls, of any given, semi -permeable ‘membrane is 
proportional to; the, osmotic pressure of the solution contained in the, cell, 
This is true not only, for, variable concentrations,of, any one sugar, but also 
for. the series of sugars, ; It,is therefore. possible, from measurements, of ‘the 
velocity-of diffusion in,a cell that has. been: calibrated, by.-means of a, known 
solution,to deduce the osmotic pressure of an unknown solution and hence 
the molecular weight of the solute. As an example of this method the 


osmotic, pressure of solutions of barium chloride,,raffinose and dextrine were 
calculated. from the, of diffusion, ; Experiments, were.,ajso.made, on 
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the fnfluerice ‘of temperature on the velocity of atsiasies “These experiments 
showed that the velocity of diffusion incréased’ much more tapidly'than the 
osmotic pressure, and this result is attributed to the' decreasing complexity of 
the water molecules. The velocities are correlated with the “degrees of 
dissociation” of water.at different temperatures as calculated by Kolilrausch 
and Heydweiler, but it is not is te to 

2855, the of Hydrogen: Ions in Solution. 
Salm. (Zeitschr. Elektrochem. 10. pp. 841-846, May 18, 1904.)—Friedenthal 
has shown [see Abstract No. 1685 (1904)] the possibility of finding the 
H’ concentration colorimetrically with indicators... This, requires a series of 
solutions, with the concentrations in) warying stages, The,, author 
measured the e.m.f. of hydrogen electrodes in his, solutions and, from this 
calculated the H: concentration by the Nernst formula, The greatest con- 
centration was obtained with hydrochloric acid solution ; three lower stages 
were made by diluting the acid till it was 0°0001 N. Six more stages were 


| by von Szily's method of mixing varying amounts of NaHsPO. 


and 75 N NaHPO.. The lowest stages were obtained by stronger 
solutions of caustic potash up to 8°8 N = 8‘l x 10-“H:. The concentration 
of H’ in the weakest hydrochloric acid was 1 x 10-‘. With these solutions 
the value of an indicator for titrating can be readily determined. Contrary 
_ to the statement of Salessky [see Abstract No..1212 (1904) ], the colour change 
does depend on the concentration of the indicator.: So in all: pie “pease 


the author took 10 ccm. of the H: solution and added O1 ccm. of a 100 5 indicator 


solution. A table i is given shoving the coldur produced writ indica- 
tors with each of the 17 stages. With the most delicate indicators, the 
neutral region is restricted to the smallest number of ‘stages; to this class 
belong neutral red, p-nitrophenol, alizarine, alizarine-green, tropoeoline, and 
sodium alizarine-sulphonate. Cyanine is very delicate, but:the changes are 
not instantaneous. The author concludes ‘with a enue of the: work of © 


9856. w. Magie: “whys, Rev. 18. Pp: 449- 
| a, June, 1904, Abstract of paper read before the American Physical Society, 
April 22, 1904.)—The author shows that the volume of a solution of an elec- 
trolyte in water may be represented by the equation'V = W + A(n —p)+ Cp, 
where. W is the volume of water used, n the-number of gm. molecules of 
solute, the number of these gm. molecules’ dissociated, and ‘A and C are 
quantities which depend respectively on the undissociated molecules of the 
solute, and on the dissociated ions. If n=l, p' represents the dissociation 
factor, and C— A= B, whence V ='W+ A+ Bp. validity of this 
formula is confirmed by the close agreement between volumes‘ observed. 
experimentally and those calculated by means of ‘the formula from the data 
of MacGregor; Kohlrausch and Hallwachs, ‘and’ Thomsen.' Experiments 
show’ that For each 'solute and ‘Biare constants over-a considerable range ‘of 

P. Lebeau. ‘(Comptes Rendus, 188, pp. 1496-1498, Tue 18, 1904.) 
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of 1,000° the reactions are complete. : (2); Decomposition is not so easy a 
"attacked by reagents as ordinary, CaO obtained by simple calcination 


Lebeau. (Comptes Rendus, 188. pp. 1602-1604, June 20, 1904.)—Litt 
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has been shown. [see Abstracts, Nos, 1288 (1903) and. 447 (1904)] that the 
alkaline, carbonates can he completely dissociated under the action of heat in 
a vacuum. //This dissociation, very marked at 800°, is produced very rapidly 
towards 1,100-1,200°. The effect of admixture of calcium carbonate has now 


been studied. .In the first experiment the mixture consisted. of CaCO, 1 part, 


and Ca;COs 8 parts... The temperature was raised to 1,200° and the vacuum 
was maintained continuously, When the CQ, ceased to be_,liberated ..the 
experiment, was. stopped. The residue. consisted of irregular, transparent 
fragments of lime, having no action on polarised light, Experiments of a like 


kind were made. with mixtures of. CaCO; and the carbonates of Rb, K, and 


Na. The conclusions drawn, from the work In’ the néighbou 


with CaCQs alone. (8) The residue of CaQ@ is: crystalline, and is not so ez sill 


9858: ‘Mixtures with Calcium bad 


carbonate heated in a vacuum with calciuny carbonate behaves differently 
the other carbonates mentioned in the former paper [see preceding Abstra 


The product of the always shown i in’ he 

CaO + 2°46 «1,200. Thours Cal 
CaO + 2°86 LILO 
ad + 2°85 LisO......... 1850 4 


‘of The form. is in ‘regular octa- 
hedra isomorphous with ichalk.and lithium carbonate. With, water they act 
as thé CaO obtained as in the ptevious Abstract. Their formation may per- 


-haps be explained by the solubility of the oxides in the fused carbonates, 


from.which they deposit: slowly as the dissociation proceeds. ' The measure- 
ment of the tension of dissociation of the alkaline carbonates with CaCO; 


| support the theory. of the formation, in the fused mixture, of double carbonates 


Dissociation of — _ Dissociation of tion of CaCO, 

oo) Temp. Li,COg Temp. Li,cOz Temp. (Cha 
610% 1 mm, mm, 64 27 mm. 

710 690. 11 625 56 


An ‘attempt. has been made to isolate a double carbonate of lithium and 
calcium, by fusing in a platinum boat placed within a glass tube through 
which a current. of dry COs, was, passed, a mixture formed of 1 molecule of 
CaCO; and 2 molecules. of LisCOs. A perfectly limpid liquid results, which 

lidifies into a white ‘crystalline mass. By digestion with a small quantity 


of. cold water the vmmatter, becomes friable, 2 and when examined under the 
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micfoscope the Fésidue is formed of ‘small needle-shaped crystals, 
quite different to those of ‘the of calcium and They are 
Lincei, Atti; 18. pp. 728-782, June 19, 1904 .}—Ordinaty a-brom- and 
a-chlot-catnphor are ‘both monoclinic and both isomorphois ; also they form 
solid’ ‘solutions, ‘exceptionally, the ‘velocity of: crystallisation of ‘the 
| bromocamphor appeared (accotding to previous experiments) to be increased 
| vee the addition of chlorocamphor. A 
full: investigation “has ‘now’ shown 
“the two: Substances are’ ‘really isodi- 
and give distinct: series 
of mixed crystals in “all proportions 
the one ‘series: monoclinic, the other 
monometric. There exists (see the 
accompanying Fig., which summarises 
svthe. results. obtained) triple ‘point 
at: where liquid; mono- 
brs ‘crystals;and monometric crystals 
(alk containing about’ per cent. of 
+, bromocamphor) coexist: In:‘T'the freez- 
ing-point curves MT, and RT:¢on: 
verge. MoT is a labile curve which has 
actually ‘realised “ekxpéerimen- 
tally. } it would. be formed ‘by: the points 
of fusion of the. enantiotropi¢ mixtures, 
which must have such! points. of, fusion 
higher than the transformation. points 
situated on M;T>. In the point T; the 
RR, and the transforma- 
cut one: another.” In 
in i.e., below the line: MT Mj, all the mixtures 
are’ in> the State. of::monoclinic solid’ solutions moreover! below all 
the mixtures canexist: inthe 'labile condition:asimonometric forms, !The 
system ‘thus presents. this’special’character that: all ‘the ‘mixtures are'dimor- 
phous:; at the multiple point we have the passage from. dimorphous:mono- 
tropic mixtures. to enantiotropic mixtures. 


‘2660. ‘Pelyacid Salts‘of the Rosanilines. Jw (Comptes Ren- 
dus, 188: pp. 1508-1510, June ‘1904 .)—The brown rosaniline salts déestribed 
by Hofmaiin are found to retain ‘hydrochloric’ acid in solution, which on 
exposure fr a month‘ity vacuo in the ‘of potash, ‘completely volati- 
lises, leavitig the tri-a¢id salts black'and odourléés. In this Way the tri-hiydro- 
chlorides rosaniline, pararosaniline, and hé¥amethyl pafarosaniliné ‘have 
been obtained. These salts dissolve i in water or alcohol with the same Gea ty che olour 
as the monacid salts, and their colouring properties are not diminished 
saturation of all the basic radicles of ‘the molecule, showing the’ theory ‘ os 
untenable that the change. in colour which solutions of the monacid 
undergo is. due to the formation of di- anid tri-atid salts. “A red has 
is. btained by. saturating | fuchsine with’ hydrochlori 


ordinary temperature and pressure, ‘while the tempers is 


—_ 

. 

; 
a! 


CHEMICAL PHYSICS AND ELECTRO-CHEMISTRY. 19 — 


red product absorbs. more hydrochloric. acid, becoming first orangé, and at 
—70° pale yellow. At this point the hydrochloric acid absorbed corresponds 


_ to a body intermediate between a hexa- and a‘hepta-hydrochloride.* At very 


low temperatures the colour i pea disappears, the red salt changing 
immediately to white on plungin it into as, and acid gas 
being inte, it all time. H. S1. 


2361. Buperimental for Berkeley. 
(Roy. Soc.; Proc. 78. 485-486, June 22, 1904... Abstract.)—As .part of a 
research on the physical constants of concentrated solutions necessary for the 
application of the gas-law equatioris; the author has determined: the, densities 
of saturated solutions: of the chlorides, sulphates, and. nitrates ‘of N a; Rb, 


: Cs, and TI, and of their respective alums ‘except that of sodium, at. tempera- 


tures ranging from 0° to: 90° C.; the observations being made 


| 


2862, i. PLE Barendrecht.. ‘Akad, ‘Wetensch. 


Amsterdam, -Versl,, 18. :pp..2-18, . June. 24,,.1904. .. Translated. from. Versl. 


van .de.|gewone vergadering.der. Wis- en .Natuurkundige, Afdecling, May 
26,. 1904 ;; Zeitschr,.: Phys., Chem. 49.. pp.,,456-482,. Sept, 18, 1904,)-—-The 
author, sation: of. enzymes. depends: on. the emission 


* 


of the Cane- Sugar. ation Of Ba. 


which are absorbed by the sugar,: and, that. this: theory. 


the well-known difference between, the hydrolytic action of enzymes and, of 
acids. This difference is’ well..brought. out. in. the accompanying Figs., 
which show that the weight of sugar hydrolysed by an ‘acid is directly pro- 
portional to, the .concentration .of sugar, but, that in the. .case. of the 
enzymes a condition of saturation:is. soon. reached, in which further addition 
of sugar causes no increase in the amount hydrolysed in unit time:by a given 
quantity of enzyme. A number of experiments are described, but it is very 
difficult to say what value these may. POssess | when screen AP the some- 
curious theory which dominates the whole paper. M, L, 


2363. ‘Palladium Catalysis’ of Hydrogen Peroxide. Bréai and M: 


(Ber. Deut, Chent. ‘Gesell. 87. pp. 798-810, 1904.)—The tempera- 


ture employed was 25°, the hydrogen peroxide was titrated with ermanga- 
nate, and the colloidal palladium was prepared ‘by electrical ‘potedering of 
palladium wire under N/1000 sodium hydroxide. ‘The action is ‘unimolecular 
and ‘obeys a simple logarithinic law, but differerit preparations of 
of thé'Saine ‘Concentration vary ‘corisiderably in their’ activity. “The catalytic 
action “of the palladium (in ‘presence of soditim hydroxide “and 

porciide) dan be ‘distinctly tioticed ‘when the con¢entration ‘of the 
er is only 1 gm. atom to 26 million litres of solution. Alkalies have an 
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_ accelerating effect which reaches a maximum: at intermediate dilutions,.as. 1S 
shown by the following table; which gives the times’ 


at concentrations:— 


rrr 


ET 


In solutions the is exceedingly Hydrogen 
ably increases the activity of the palladium ; in one experiment the amount 
of decomposition in 18 min. was increased from 25 to 96 per cent. by bubbling 


alittle purified hydrogen through the colloidal palladium suspension. ‘This 
effect is much too great to be due to oxidation of the absorbed hydrogen by - 


hydrogen peroxide, and must depend on some alteration in the surface of the 
palladium. Prolonged action of hydrogen coagulates the: palladium, swith 
formation of a hydrogen alloy, but when this is oxidised again by hydrogen 
peroxide, the palladium or its oxide’ obtained is naturally in a still finer’ state 
of division, and the active surface therefore increased. Carbon monoxide at 
fitst retards and then greatly accelerates the catalytic action of the palladium ; 
this is'explained as being due to the‘ poisoning” of the metal by carbon 


monoxide and subsequent oxidation to carbon dioxide, leaving the metal in a 


state of increased activity. Iodine acts as an anticatalyst ; the addition of 
N/107 iodine to N/18200 palladium reduced the velocity of decomposition by 
25 per cent. Hydrogen sulphide has a retarding effect, probably owing to 


the conversion of palladium metal into sulphide, and mercuric chloride, 


cyanide and have a somewhat similar effect, 
M. L. 
"9364. Transport of Liquids the Electric Current. van der Ven. 
(Archiv, Musée Teyler, 8. 1. pp. 93-119; 8. 2. pp. 199-288, 1902; 8, 8. 
pp. 868-898 ; and 8. 4. pp. 489-516, 1908. }—The'z author’s measurements of. the 
rates of transport by the electric current, of solutions of copper sulphate and 


nitrate, zinc sulphate’ and nitrate, lead acetate and nitrate, show that the 


amount of the salt transported is directly proportional to the intensity of the 
current employed, and inversely proportional to the weight of salt contained. 
in unit volume of the solution. In the cases of zinc nitrate and of lead 
nitrate and acetate the transport takes’ place in a direction opposite to that 


2868. of Zinc Zinc Chloride dissolved in Acetone. 
Patten. (Electrochem. Ind:, N.Y. 1. p. 418, Aug., 1908. Paper read 
before the Amer. Chemical Society.)—During the. electrolysis of a, satu- 

rated solution of zinc chloride in acetone, no gas bubbles appear at either 
utes; chloroform, chlor-acetone, or alkyl chlorides form at the anode, 
and a ‘smooth, compact coating of zinc On the kathode. With a current 
density of 2°25 amps. per sq. ft, the zinc may be deposited steadily, whilst 
with 40 amps. per sq. ft. the zinc “trees out” from the edges of the kathode in 
long streamers. The thickness to which zinc may be deposited from 


_ solution has not yet, been, ascertained, but the chief difficulty—the liberation 


of upon, kathode and consequent pitting of the coat—is 
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«2866, Deposition. of.. Metallic. Calcium from Alcoholic, Solutions. 
Patten... (Electrochem... Ind., p, 418, Aug), 1908.,,..Paper, read 
before the, Amer, Chemical Society. )-With a. solution, of calcium chloride 
in, alcohol. the addition, of water..is found. to. facilitate. the deposition 
of, the, metal, on..electrolysis. This effect of water, Which acts,with great 


vigour on calcium, serves to emphasise the fact that theaction.of;a solution — 


upon a metal is not the prime factor in determining whether the metal can 


_be deposited fromthe solution, In the.case of an amyl alcohol solution of 


calcium chloride the addition. of water increases. the conductivity, but not — 
to raise the current to where is deposited, 


2967. Role of ‘Water. in the Electrodeposition of Lithisen Pyridine 


Acetone.: H. Patten and W. R: Mott. (Electrochem: ‘Ind: 


1, pp. 417-418, Aug., 1908... Paper. read before the Amer. Chemical Society.) 
—Arconsiderable: variation in the decomposition point of solutions of lithum 


chloride in pyridine, noticed by the authors:in determining the current-e.m-f. 


curve;'is shown to be due'to the presence ofan undue amount of moisture, 
which causes the formation of a high resistance film upon the kathode.:.:The 
electrolysis of anhydrous pyridine ‘solutions of lithium chloride proceeds quite 
regularly.’ Lithium can deposited from a. solution ‘of the chloride: in 
acetone, which need not be highly anhydrous, although, as lithium reacts © 
with water, the more anhydrous the solution the better. This metal deposits 
equally well on platinum, iron, aluminium, or copper, in an even ‘coating 
which may be’cut with a' knife. With low current-density lithium may be 


2868. of Lithium Various Alcohols. E. sind 
W.R. Mott. (Electrochem. Ind., N.Y. 1, p. 419, Aug., 1908. Paper read before 
the Amer. Chemical Society.}—A summary is given of the authors’ results’ on 
the deposition of lithium from solutions of the chloride in ethyl, propyl, butyl, 


and amyl alcohols. The solutions néed not be highly anhydrous. ‘For ethyl, 


propyl, and amyl alcohols a high current-density must be used, although the 
current-e.m.f. curves give a decomposition point at 4°0 volts, even with a 
low current-density. Butyl alcohol appears to be the best solvent from which 
to deposit lithium, although the solution has a low conductivity compared 
with that of the ethyl and propyl alcohol solutions. * Allyl ‘alcohol and 
glycerine solutions of lithium chloride no deposits of 


2869. Deposition. Sodium prety a: Sodium. Iodide in. 


i, E...Patten and W.,R.. Mott. (Electrochem, Ind. N.Y. 1. 419, 


Aug,,. 1908... Paper, read,,before ,the Amer. Chemical Society. )}--Sodium 


 jodide.in acetone solution, is decomposed at: a low.voltage and low current- 


density, but.a high current-density (8°64---5:17 amps, per sq. cm.).is required, 
to deposit sodium from the solution,. ,, The specific conductivity of the solution, 
employed, is found. by. the Kohlrausch method to -be 0:231 at; 25°C,; the 
remarkable magnitude of this is shown by comparing it with the value for. a 
0°02-normal; solution .of.. potassium. . chloride, .in water, namely, 0-00277.. 
Hydrogen is copiously evolved from, the kathode, owing to secondary action, 
of the sodium there deposited upon the acetone.. ,The above experiment, was, 
made without .a diaphragm, although one may, be employed, but, at the 
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observed during the electrolysis in acetone solutions ate analogous to those in 


_ aqueous solutions. “Where ‘the metal deposited does not react with acetoné, 
hydrogen is not ‘off duting the deposition thé metal at a low current: 


density ; this is the tase, for instance, in the deposition of zine from zine 


— dissolved’ if ‘acetone. P. 


(Zeitschr. Elektrochem. 9. pp. 707-716, Aug. 27, 1908. From the Elek- 


trochem.' Laborat. ‘der K, Sachs."Techn. Hochschule, Dresden.)—A. graphical 


method is given for representing the changes of free energy accompanying the _ 
reactions between the different stages of oxidation of iodine. The conclusion 


is drawn that a lower and a higher stage of oxidation :can only react to ‘form 


agiven intermediate stage wheri all the reactions yielding ’the othet inter-: 


mediate compounds are accompanied by loss of energy. An instance of this 
is seen in the formation’ of iodate: from. periodate and iodine ions, which’ do 


‘not react in alkaline solutions, most likely because the reaction of these — 


substances to form another intérmediate compound (iodine) is attended by 
increase. of free energy.. This.is not the case in acid solutions, or in presence 
of platinum black, or in light, or at high temperatures, any of which conditions 


> 


(Zeitschr, Anorg. Chem. 89. 1. pp. 119-120; March 15, 1904... Chem. Institut 


der | Bergakademie, ‘Clausthal, Jan: 25, 1904.)—The! value, | less ‘than 114, 
previously given to the atomic weight of indium is too small, the later 
researches of the author on the bromide giving the number 114: 81+ 0°07. 
Indium salts readily sindergo hydrolytic dissociation in solution. Potential 
measurements show. that the tension of, In: is $0. eat 


2872. Electrolysis of Double v. (Geitsche. 
Anorg. Chem. 89. 2. PP-, 240-256, April 2, 1904, ‘Elektrochem, Laborat.. d. 
techn. Hochschule, Berlin-Charlottenburg) .—The author gives the result of 
his examination of the electrolytic oxidation of potassium ferrocyanide, made 
in order to discover the conditions under which the oxidation is complete and 
the influence of concentration on the current yield and density. The anode 
liquid should ‘be constantly stitréd‘and ‘should ‘bée" kept ‘alkaline to' avoid the 
formation of free hydroferrocyanie ‘acid. Thé anode’ space: should be: twice 
as great as that'of the kathode, atid the rotating anode should have ‘as large’a 
sutface as possible } the electrodes employed by the ‘author are of ‘nickel. It 
is found ‘that a current yield of 100 per cent. can be obtained and that’ the 


concentration of ‘the electrolyte) within’ wide limits, exercises ‘no influence on’ 


the’ yield. “The limit to'which the concentration of the total’ electrolyte may’ 


be diminished ‘becotnés greater as’ the initial concentration inleredsés, but the 


limit whith"'the ‘contentration ‘of the ‘anode’ solution’ may be taken is 
iridépendentof ‘the initial’ concentration ‘and ‘of the’ quatitity of potassium 
fertocyatide formed. Further, the increase’ of the curtent density beyond a’ 


on silvered platinum kathodes. The close relation existing .between indium 


A current ‘efficiency of per cent., an alkaline of 
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processes which ‘iticrease rapidly in intensity, whilst the Cutreiityiert sinks 
accordingly. This maximtim ‘current ‘density increases with ‘the’ concentra- 
tion. The sécondaty processes which set in when this limit’is ‘exeeeded are: 

(1) Decomposition of water ‘by the anion, Fe(CN),, and ‘the consequent 
neutralisation of free alkali atthe anode’; (2) the electrolytic ‘decomposition 
of the ferrocyanide formed ; and (8) of the potassium hydroxide présent.° The 
electrolysis of potassium manganicyanide, KsMn(CN)., gives first the ions 
Ks and Mn(CN), the final product of the kathodic reduction being manganous 


hydroxide, ‘The anion Mn(CN)6. is appreciably less stable; ‘than: Fe(GN)é 


When potassium nickelcyanide is electrolysed, it is first; dissociated ‘into: the 
ions K.and Ni(CN), the final produot.of. the, kathodic: reduction being,an 
unstable substance rapidly chairging: into the joriginal. double.cyanide.:.. The 
anion Ni(CN) is only slightly. stable and it splits up readily into. Ni(GN)sand 
Potassium cobalticyanide undergoes electrolytic dissociation into the 
ions Ks,and. the unstable Co(CN)... A more marked oxidation occurred.at the 
in ‘this ants of nitrogen and: pring formed: 


2373. ‘Bell. Method of 0. Stelneri. (Zeitschr. ‘Blektrochem. 
817-831; May. 6, 1904. . Communication.from ithe »Chem.-tech,, und: 
Elektrochem. Institut der Grossherzogl. techn. Hochschule; Darmstadt.)--The 
various patented processes in which a bell encloses the anode are described. 
Next the first inyestigations on,.the method. by G., Adolf. [see 
No, 1752 (1900)}, work by Fone | er wi 

his own 
the. apparatus consisted, of a glass. b 


other were. The, at tabulated. and, 
to, the more 


were and inc tude ‘Fetort 


| current density of 2-4 amps. per sq. "dom. of horizontal bell cross-section, 


Volts.’ {2) It i8 better for the‘anode materials, as well as for the 
production ‘of ‘pure ‘chidriné gas'and a good ctirrent efficiency; that the inflow: — 
ing solutidn’ distributed: uniformly. (8) ‘Inthe’ case of ‘anodes ‘of 

artificial “carbon, a Cdloiitless alkaline solution be obtained” by filtration 
through’ 'saind."° (4)' Phe ‘distatice’ ofthe freutral ayer‘ from the level ‘of ‘the 
lower ‘run’ of ‘the -béH will be ‘thé greater, the: the’ concentratin 


of the inflowing solution’ and ‘the'current’ density. Th verti¢al ‘distance of 
the bottom of 'the anode ‘from’ the level of the bell-tim is, for the’ practical 


application of the process, of importance. ‘Tt must be so great | that the neutral 


Jayer is at least below the anode. '' It must beg the higher the final 


alkali con¢entration, and smaller the percentage of the chloride inthe inflowing 


| | | were cm. | | | | € was 4 
a horizontal’ platinum. net, of 50. sq, cm, surface... The distance, of the lower 
anode surface from the lower, edge of the bell was 6 cm. Three sets of : 
were made with and 28 cent, of | KCl solutions i 

| 


solution, When, the current density is small and distribution of the ies 
solution, is not regular, the distance must be,greater., For 27:6. per cent. 
KCI solution, when the method, of distribution of the liquid, described in the 
paper is followed, and for an alkaline solution of about 180 gm. KOH per 
litre, with a current;density of 2-4 amps. pes: sink dem. of sasleiin- bell cross- 

9974. Copper Voltaméters in: vere B. 
MacNutt: (Amer. Electrochem. Soc., Traris. 5. pp. 191-198; Discussion, 
pp. 198-199, 1904.)—In determining the horizontal component of the’ earth’s 
magnetic field, a copper voltameter was used, ‘In work of this high degree of 


accuracy, allowances were made as follows: With a copper kathode surface 


of 50 sq. cm., about 0-2: mgm. of the deposit’ is dissolved by the electrolyte 
(slightly acid solution of copper sulphate) before the current can be switched 
on. Also'in the time taken to reverse the current through the galvanometer 
there was an increase of polarisation. After each reversal this rate of increase 


is large, but falls off with time till the next reversal, when there is a large 


increase of polarisation followed’ by a diminishing rate of increase of polarisa- 
tion, and 'so'‘on. Hering, in the the use of 


9875. Electrochemical of | Elbs and K. 
Becker. (Zeitschr. Elektrochem. 10. pp. 861-864, May 20, 1904. Phys.-Chem. 
Universititslaborat., Giessen, April, 1904,}—Dilute solutions of the hypo- 
sulphite NayS:0, can readily be produced by electrolysing sodium bisulphite, 
NaHSO,, in a closed vessel containing a closed clay cell—to prevent oxidation 
—filled with Na,SO,, H:SOQ,, or NaOH. Nickel-wire electrodes are attacked, 
lead electrodes coated with sulphur, platinum grids, or perforated aluminium 
answer best. After 1 amp.-hour, the formed NayS;0, i is decomposed under 
formation of thidsulphate, ‘NayS,0s, and ‘the'yield of 89 per cent. is diminished ; 


the current density was 2°5 amps. per sq. dcm., temperature 20° C. ; with 


weaker currents the efficiency falls off more rapidly. The resulting solution 
is sufficiently strong for the direct reduction, é.g., of indigo, after Meister, 

ucius, and Briining. Some ‘solid Na,;S,0, was obtained by electrolysing 
a mixture of ‘NaHSO; and ‘Zn(HSOs)s with a zinc kathode ; Bernthsen’s 
chemical method is much more ‘convenient, however. ‘The authors failed to 
obtain A. R. Frank’s crystallised magnesium and calcium hyposulphite, and 
they doubt Frank’s statement because they could only dissolve 9°38 gm. of 
in 1 litre of water, authors the terms 


is te ‘ B. 


"2876, ‘Anodic Behaviour. Ti in,, and, K. Elbs and 
H. Thimmel. (Zeitschr, .Elektrochem, 10. pp,.,864-867,. May. . 1904. 
Phys.-Chem. Universitatslaborat.,. Giessen, April,,. 1904,)—-The investigation 
concerns the valency with which rod anodes of the metal are dissolved in 
solutions of NaCl, NasSQ,, HCl, HsSO,, in various. concentrations at tempera- 
tures between 18 and 100° C., and with currents of from 1 to 100 amps./cm’. 
Tin is essentially dissolved as a bivalent metal ; not more than 10.per cent. of 
tetravalent tin are found... Antimony. yields only. trivalent .compounds ;; the 
best solvents for it are NaCl and HCl, Bismuth jis also dissolved exclusively 
as a trivalent element; in sodium sulphate the metal becomes covered with a 


| grey, insulating Jayex which, does not dissolve, in potassium, or ammonium 
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stlphate, although ‘sulphate ‘forms ‘dowble‘salts: with ‘those 
sulphates ; for’ ‘reasons sulphuric’ acid does not answer as electrolyte. 
For similar researches see Elbs and Fischer, Abstract No. 084 (1901),and Elbs, 

2897. Single Potentials tl the’ Element. Ww. Mott.’ 

Electrochent. Soc., Trans. 6. pp.'78-82; Discussion, pp. 82-88, 1904.)The 
author gives experimental data for the single potentials of fluorine, chlorine, 
bromine, and iodine, the numbers for: whith show the validity: of the additive 


‘Jaw for both anions and kathions:«' This law holds much bétter‘for dilute 


aqueous: solutions than for solid !salts,: ‘latter may, ‘in different: forms, 
possess very different amounts of energy ; for example, amorphous ‘silver 
iodide has:a heat of formation of 8°6.cals., whilst the crystalline variety has a 
heat of formation of cals.; so that a difference of 0°33 volt:is:introduced 
between their respective décomposition voltagesi:; It is shown ‘that heats: of 
solution of :insoluble: salts can calculated, the results adding force to ‘the 


law stating: that solubility is largely determined’ by, the mutual affinity) of 


the: solvent and solute as the heat. of solution. 


2878: by Maske the Alternating Plettric W.-H. 
Davies! (Amer. Electrochem. Soc., Trans. 5. pp. 241-248, 1904:)—It was. not 
found possible by ‘means of a direct current: satisfactorily to regenerate 
cyanide liquors that had largely become saturated with heavy metals. A 
satisfactory result was, however,’ obtained by using an alternating ‘current. 
The current used':was derived froma three-phase generator ‘working at 
60 cycles per'sec., one leg of the circuit being connected to’ the electrolytic 
cell and the current controlled by a bank of incandescent lamps. Under 
these conditions it was possible largely to’ remove the heavy metalé as 
oxides from a solution containing free alkali, and in actual practice a 


2379. of Sterba. (Anna Chim: Phys. 2, 
pp. 198-282, June, 1904.)—Since the discovery of A. v. Welsbach the 
chemistry of certain rare metals has become of practical importance, The 
research deals with (1) The preparation and purification of oxide of cerium. 
This is the starting-point. The process of Wyrouboff and Verneuil. is 
found’ to be the ‘best. "A Solution of the mineral cerite is precipitated by 
ammonia in’ presence of ‘hydroxyl.'‘ The cerium and other metals comes 
down in the form of hydrates. -On boiling, CeO;8H;O is produced, and'the 
hydrates of the other metals are reduced to ordinary hydrates.’ When the 
precipitate is dissolved in nitric acid, Ce(NQs), and the nitrates ‘of the other 
earths R(NOs)s, as well as Th(NO;), if thorium be present!’ By treatment 
with ammonium nitrate a basic nitrate of cerium is séparated which is free 
from the other metals with the exception of thorium, which requires a special 
method ‘for its separation. ‘The nitrate is washed and calcined ‘and gives a 
perfectly white oxide. If itis required to be oxidised this may convenién ne 


be done ‘by electrolysis. The solution acidified with nitric'acid is placed i 


a platinum basin, which is made the anode,’an ordinary’ electrode serving 
as'a kathode. ‘With 0°5-0'7 amp. at 2 volts the oxidation is complete i in three 
hours, A basic nitrate may then be precipitated by the addition ‘of ammonium 
sulphate. ‘ Details are given of ‘the necessary processes to ensure success, 


To obtain a pure err is necessary to repeat the operations a number 
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of times. (2) Preparation of ceric oxide and certain of its salts. (8), Manu, 
facture of crystallised oxide, of cerium... (4) Preparation of pure. cerous oxide. 
(5) Preparation and properties of cerium sulphide, (6) Preparation. of 2CeQs, 
CeCy in an electric furnace. This oxycarbide is relatively stable, :-but -by 
continued action of the heat of the furnace it is transformed to CeCy. 
(7) Preparation of CeSi; in, the electric furnace... oe is, to:CeCy, 

“9880. ‘Silver Guthe: ‘@hys. Rew 18, pp. 
1904. Abstract of ‘paper read before:'the ‘Amer. Physical Society, 
April 22, 1904.)\—-A severe test of different: forms ofthe instrument: shows 
that the Richards type is the only satisfactory one so. far ‘produced, the 
porous, fine-grained. cup surrounding the anode preventing the'anodeé liquid 
from) reaching ‘the ‘kathode... Leduc’s form,in which a mass ‘of granulated 
silver enclosed by filter-paper is used as anode, does not prevent the forma: 
tion of the complex disturbing ion, even with : small! anode current density, 
and the’ use of, filter-papér should be avoided. The author! has ‘slightly 
modified the Richards form by placing finely-divided silver at the bottom — 
of the cup, which effectually removes the complex ion, and avoids the 


necessity for frequently pipetting the anode. liquid from. the bottom .of the 


cup, as in the original: He, also. proposes another form . of / voltameter 
in, which granulated silver is, placed: in. a layer about 0° cm. deep at the 
bottom:of .a,large porous,cup ;.upon this is pressed, the silver. plate forming 
the, anode, connection, and the whole. is immersed | in.a platinum bowl con- 
taining neutral 20 per cent, solution .of; silver nitrate. .. With the original and — 


modified, Richards ‘types. and .that devised by the author, very concordant 


results have been: obtained.; thus, assuming that the Clark.cell has an e.m.f. 
of 1:484 volts at 16° C,,.the following were, font: the 


Any one of these three types a allows of a degree of accuracy unattainable with 


that 1 now in use. W. 


2881, of. E. ‘Miller R. tou 
(Zeitschr. _Elektrochem.. 10. pp. 409-414, June. 17, 1904. Communication 
from the Elektrochem. Laborat, der K.Sachs. Techn, Slochsahale. Dresden,)— 
Using a diaphragm and gradually adding, carbonate, to the solution, Coughlin 
obtained a 100 per cent; yield of bromoform from potassium bromide and 
acetone by electrolysis. Using no diaphragm, the authors find that smaller 
yields than this.are obtained, , The percentage of the current-work employed 


in the reduction increases. with the duration of, the experiment, so that sub- 


stances formed during the electrolysis, and even the acetone itself; undergo 


reduction ; ; addition of 02-08 per cent. of..potassium chromate diminishes 


the reduction.. _Electrolysing a mixture, of 600.c.cm. of 25, per cent. potassium 
bromide solution, 50.c.cm, of acetone, and 1 gm. of potassium chromate. with 
a current density of about:0:08 amp. per sq,,cm. between platinum electrodes, 
and. passing carbon dioxide through. the solution, yields of 60-80 per cent..are 
obtained Jif, the formation of brom-bromoform isnot aimed, ; The latter 
is obtained. vigorous current, donde, and. is. decomposed 
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after the electrolysis -by soda solution) containing .acetone.:. Thé process is 
simpler and ‘more économical than when jdiaphragm is used... After sub; 
tracting the loss of oxygen diie to evolution of gas:and formation of. bromate, 
there’ still remains an whexplained. loss of current,:;which ‘can: only: partly 
bring about the oxidation. of the.acetone and: the formation of; bromacetone; 
Such ‘losses occur also when a. is used if the formation.of brom- 

,Brochet and J. Petit. “(Comptes ‘PP. June. 6, 
which are almost in- | | : 


cyanide, dissolvéd when 
submitted to the action, 
~ 


a rapid decrease in the. 
rate dissolution: ‘as. 
the frequency risés; but 
in the case of ‘platinum 
theréis'a slight inctease, 
and nickel, cobalt and 
*frequeti¢y of 10 

These results are clearly Altarnations per second 


ing, the, also, Abstract, No,,.1844 


2383, Electrolytic. Estimation. Of: Tellurium: Ge: Gallo. (Accad. 
Atti; 18.:pp. 718-728, June 19, 1904.)—The tellurium is: dissolved in concen- 
trated sulphuri¢ acid in 'a:capsule, and heated until the red'colour disappears 
and white fumes commence to be evolved. . After allowing to cool}a few c.cm. 
of boiled water cooled in a current of carbon dioxide are carefully added, 
and then 100-150 cicm. of ‘a 10:per'cent. ‘solution. of ‘sodium | pyrop ophosphate 
previously ‘boiled and also cooled in’a ‘current carbon ‘dioxide. Heat is: 
then ‘géntly applied; stirriag’ with a’ glass réd, till solution is complete and 
the temperature feachés 60-62°, at which it is midintained. Electrolysis. is 


now Started, ’ ‘usifig © as ‘anode a platinum Spiral, and employing a current 


density of amp. and ‘a d. between the electrodes of volts. 
Completion of the electrolysis is ascertained by warming 1 or 2.c.cm. of the 
liquid with, a few drops. of. HCl and ,a little SnChy, when if no brown liquid 


_ colour is produced, all the metal has been deposited. . When, this point is 


reached the liquid is.decanted from, the. capsule and. the, contents washed 
with boiled water, or, better, with a solution of SOs, and then with alcohol. 
It. is dried for 10min, at, 100°, followed, by 2,hours.in a, desiccator, in, vacuo, 
and finally, weighed. . By, 26 mgm...of stellugium. are 
deposited. in an. hour, and alteration. ofthe deposit'is avoided, The largest 
amount obtained: was 0°408 gm.\in. 17: hours, but this could probably be 
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+, 2884. Electrolytic Separation of Nickel and Zine. Hollard and Bertiaux. 
(Comptes Rendus, 188. p. 1605,' June 20,1904: Having: shown thatthe’ elec- 
trolytic separation of nickel from zinc can be effected in baths whose electric 
resistance is: reduced in two ways [see Abstracts Nos. 455 and 687: (1904)], 
the authors announce that zinc ammonium nitrite gives only complex ions 


and is not precipitated by the current. The sulphates of the metals’ are 


mixed ‘with magnesium and ammonium sulphates, sulphuric acid: and | 
ammonium nitrate, and with a saturated solution of SO;; after boiling, 
ammonia is added, when electrolysis with» currents of 1 antp.) at’ 85° C. 


precipitates in a few hours, from’ 02580: to 0'2547' gm. Ni of the 0°2552 gm. 
_applied ; no zinc is deposited even when 1 gm. Zn isin solotion.  H, 


48 


- 9885. Atomic Weight of Radium. Mme. Curie. (Phys. Zeitschr. 4. pp. -456- 
457, May 15, 1903.—The authoress points out that the value, 258, which ‘was given 
by Runge and Precht [see Abstract No. 1360 (1908)] for the atomic weight of radium 
—on the basis of an experimental law dealing with the distribution ‘of fines in the 


spectra of the neighbouring elements, Ca, Sr, Ba—is arrived at by extrapolation, and 


is probably wide of the true number. The suggestion of Runge and Precht that 
the radium which was examined by the authoress, and which gave. the ‘atomic 
weight 224 [see Abstract No. 264 (1908)], contained barium is. en as it was 


238e. Action of Ozone on Hydrogen. G. Pickel. (Zeitschr. Chem. "38. 
3. pp. 307-310, Feb. 2, 1904. Institut fir Physikal. Chemie, Géttingen, July, 1903.) — 
Hydrogen and ozone react at temperatures below 100°, and the, combination takes 
place with greater rapidity than the mpnerormaton of the ozone into Pe Ht bs 

T. H. P, 

9887. Slow Oxidation of Methane at Low wiseiunilaoei II. W. A. Bone 
and R. V. Wheeler. (Chem. Soc., Journ, 83. and 84. pp. 1074-1087, Aug., 1903.) 
—The authors describe further experiments confirming the results previously 
obtained by them [see ‘Abstract No. 2278 (1902)],; and showing further that formal- 
dehyde is an intermediate product in the slow combustion of methane at 450-500°.. 


f 
"2388. of Aldehydes Ketones into Alcohols by CatalyticHydro- 
genation. P, Sabatier and J..B.Senderens. (Comptes Rendus, 187. pp. 801~ 
308, Aug. 3, 1908. }—The best reagent for bringing about the reduction of aldehydes. 
and ketones to alcohols by means of hydrogen is nickel reduced at as low a tem-, 
perature as possible. Thus, acetaldehyde vapour, when passed. with hydrogen over 
reduced nickel at 140°, gives an almost theoretical yield of ethyl alcohol. With. 
other aldehydes and with ketones the optimum temperatures have different values. 
Reduced cobalt has a less energetic action than the nickel, and the yield of alcohol 
is smaller, Reduced copper acts only at a high temperature, so that niuch of the 
alcohol formed‘ undergoes decomposition. | With platinum’ sponge the action is so 
2889:' Radio-activity and Atomic Weight of Tellurium. G. Pellini. 
Chim: Ital, 88. 2. pp. 85-42, 1903.)—-The author‘ suggests that the explanation of the 
fact that tellurium gives a higher atomic weight than iodine, and so makes ‘these 
elements occupy abnormal positions in the periodic system of thé elemients, is due’ 
to the presence in the tellurium of a small quantity of an element:which has'a higher. 
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atomic weight (about 212), is similar to tellurjum, and analogous'to the radio-active 


2890. Weight at Very. ‘High 

Nernst. (Zeitschr. Elektrochem. 9. pp. 622-627 ; Discussion, pp, 627-628, Aug. 
6, 1908. Paper read before the 10 Hauptversamml. der Deutsch, Bunsen Gesell, 
at Berlin, June 3-8, 1903.)—A small Meyer’s apparatus made of iridium is used, giving 
a volume of air to be measured of about 0°13 c.cm. To weigh the small quantities of — 
Substance. a special torsion balance accurate to 2 mgm. is used. The oven is heated 


: electrically, and the temperature determined after the method of the optical pyro- 


meter. [See Abstract No. 2122 (1901).] Measurements are given with S and SOj, 
in n addition to those given before. Abstract No. H. 


(Zeitschr. Elektrochem. 9. pp. 686-688 ; Discussion, pp. 688-691, Aug. 20; 1903. 
Report read before the 10 Hauptversammil. der Deutsch. Bunsen Gesell:,'at Berlin,. 
June 8-8, 1903.)—The more important symbols are identical with those adopted by 
Kotitrausch and Holborn in their der Elektrolyte” Ly. 


2892. Position of the Theory of Electrolysis. w. D. ‘Whetham. 
(Biectro-Chemist, 3. pp. 9-21, July ; Discussion, pp. 64-67, Aug., 1903. Paper read 
before the Faraday Society, June 30, 1903.)—A brief account of the history of the- 
theories of electrolysis, the Chait geet ‘Gtotthus’ the views of the 


9898. The Rendering Active of Oxygen. IX. Autoxidation of Cerous Salts. 
C. Engler. (Ber. Deut. Chem. Gesell. 87. pp. 49-59, 1904.)—In presence of cerous- 
salts, atmospheric oxygen is absorbed by arsenious acid, but only a single atom of 
oxygen is rendered active by a single atom of cerium, whilst Baur [see Abstract 
No. 2822 (1904)] found that 1°5 atoms were. The difference is not due to side-. 
actions, as the experiments were carried out very rapidly, when cerous. 


4 2304. Chemical of Radium. Rebuffat. (Atti dell’ Elettr.. 
Ital. 8. pp. 177-188, March-April, 1904. Paper read before the Meeting of the 
A.E.I, at Naples, March 26, 1904.)—A of and properties. 
of radium, and actinium. | W. H. SI. 


2896. International. Atomic Weights. Jj. Sakurai and Ikeda. 
News, 89. p. 305, June 24, 1904, From the Journal of the Tokyo Chemical Society, 
April, 1904.)—The authors criticise the use of two standards—the hydrogen and. 
oxygen—in the tables published by the Sub-committee, on International Atomic: 
Weights. Further, while in the list of atomic, weights with reference to oxygen as. 
16, only so many figures are given that the last one may be taken as correct, in the 
other table certain values (those for iodine, lead, and silver) are given to 5 figures,. 
although that for oxygen is given as 15:88, The atomic weight of phosphorus, which | 
the report states “has been peculiarly neglected,” is is given as 31:0 16)' and 80°77 


2396. Complexity Thortam, 19. p. June- 
10, 1904.)—-The author refers to his methods the of thorium. 
and obtaining from it two new elements. 


VOL. VII. 
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- 2897. Action of Vapours from Certain Hydrocarbon Compounds on Microbes and 
Insects. Berthelot. (Arnal. Chim. Phys. 2. pp. 181-185, June, 1904.}—The author 
confirms the efficacy of many of the hydrocarbons which are commonly employed 
for this purpose, but finds that those of the order of naphthalene have little or no 
microbicidal or insecticidal action. He discusses the behaviour of certain.oxidising 
and reducing agents which in very small a continuous’ ‘effect 


2898. Formaldehyde. in Products and Smoke. A, Trillat. 
{Comptes Rendus, 138. pp. 1613-1615, June 20, 1904.)—Substances such as coal, 


peat, several sorts of wood, paper, pure cellulose, cork, indiarubber, various fabrics, 2 


and tobacco were burnt in.a glass tube, and the products tested for formaldehyde 
‘with dimethylaniline. In all cases formaldehyde was found in amounts varying 
from 1/10,000 to 1/100,000 of the weight of substance burnt. Substances containing 
cellulose gave the most formaldehyde. Aromatic hydrocarbons gave similar amounts, 


The quantity can: be greatly increased by burning the hydrocarbon ina tube filled 


‘with copper turnings. , These and other experiments show that formaldehyde can 
be regarded as a normal product of industrial combustion, thus accounting for its 
presence in the atmosphere of towns, [See Abstract No, 735 (1904).] el F.S. 


- 2399. Nitrate and Nitrite of Thallium. U: Thomas. ‘Sieates Rendus, 138. 
on 1697-1699, June 27, 1904.)—The decomposition products obtained when thallium 
nitrate is. heated to about 450° consist of nitrous anhydride and thallium sesquioxide, 
‘without any appreciable quantity of nitrite, in the latter respect differing from the 
alkaline nitrates. When the nitrite is heated it breaks up into nitrous anhydride and 
thallium oxide. It is noteworthy that distinct quantities of the nitrate distil unaltered 
cat a of about | H. SI. 


2400. Yellow ‘end Red Thallium. Todides, and ‘their 
Reciprocal Transformation. ID. Gernez. (Comptes Rendus, 188. pp. 1695-1697, 


June 27, 1904.)—-It is found that the yellow and red modifications of thallium iodide 


can coexist at temperatures ‘between — 192°.and +200°, both merely becoming 
darker as the temperature is raised. To bring about the change it is necessary to | 


‘touch the yellow modification with a particle of the red iodide, and by this means 
‘the temperature of is to be and is below that found 


"2401, Difference in Behaviour of Red a Yellow Mercuric Oxides. w. 
“‘Maller-Erzbach. (Phys. Zeitschr. 4. pp. 517-518, July 1, 1903,)—Red mercuric 
oxide is reduced in hydrogen at 230°, the action at 220° being very slight. The 
-yellow oxide, obtained by adding the’ nitrate to excess of potassium hydroxide 
-solution, is, on the other hand, reduced to metal when heated in hydrogen at 127°. 
‘This difference in behaviour indicates a considerable’ difference between ‘the two 
-oxides. Confirmation of this i is given by the once betiaviour of the two oxides 
‘and by their solubility ' in water at P. 


2402. Solvent Electrical Conductivity of Liquid Nickel 
Mittasch. (Zeitschr. Phys. Chem. 46. pp. 87-42, 1903. Physik. Chem: Institut, 
Leipzig.)—The author has tested the solvent action of liquid nickel carbonyl ona 
number of inorganic and organic substances, but finds that it has in general 
very little solvent power. It was not found to possess any ionising power in the 
case of the very few substances which dissolved slightly'in it. A few organic non- 


electrolytes, ¢.¢., camphor and alcohol, have a somewhat in liquid. 


nickel carbonyl. [See also Abstract No. (%902).) 
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(Akad. Wiss, Wien, Sitz, Ber. 112, 2a. pp. 1098-1106; July, 1908.)—-The author. dis-- 
cusses the nature of colloids and explains the theories which have beén advanced, 
more especially with reference to the action of electrolytes in bringing about the 
coagulation of colloids and the. flocculation of suspended matter: Helmbholtz’s 


_ assumption of an electric double layer at the surface. of the liquid and the suspended 
_ matter leads to certain difficulties, which the author avoids by ascribing the ordinary 


electromotive solution tension to all suspended solid matter. This suspended matter : 
assumes a charge and becomes precipitated by tearing off from the added electrolyte 
an oppositely charged ion, which acts as a condensation nucleus. One ion serves as 
the nucleus for many parts of the colloid. [See also >, Abeta Nos. 148 and 197 
2404. Trisaccharide by Weak Acids, A. (Zeitschr. 
Phys. Chem. 44. pp. 571-574, Aug. 4, 1903. )—Equations are developed on the sup- 
position that dissociation A dts monosaccharides and that there are side hs 
H. H. F. H- 


2405. Iodine. D. Stré6mholm. Phys. 
44. pp. 721-732, Aug. 18,1908. Upsala Universititstaboratorium.)—By the 
solution method already used by the author [see Abstract No. 1547 (1904)} ‘to study 
molecular compounds of mercuric chloride and water, a search has been made for 
evidence of the formation of additive compounds of iodine. It appears that the 
solvents which give brown iodine solutions, viz., water, alcohol, and ether, yield 
addition compounds with iodine. Solvents which furnish violet (carbon bisulphide) 


2408. of Matates Alkaline Earths. Cantétit 
and Veratietti. (Gazzetta Chim. Ital. 33. 2. pp. 189-145, 1903.)—The authors have 
made a number of experiments on the separation of barium, calcium, and strontium 
malates from solutions in presence of ammonia. Three principal factors are found 
to come into play, namely, the concentration, temperature, and nature: of the salto 
The method of Prenaanion employed is expressed by the equation— — 


MCh + C,HeOs + 2NH;=2NH,Cl + 
M alkaline earth metal. results obtained are tabulated. | T. H. P. 


Chikashige. (Coll. “Sci. and Engin., Mem. Kydto, I. 1. pp. 1-19, 1903.) —In 
addition to the ordinary physical data for the synthesised substances, tables of 
solubilities and of absorptivities are given. J. 


2408. Amphoteric Character of Cacodylic Acid. J. Zawidski. (Ber. Deut. 


Chem: Gesell. 36. pp. 3326-3337, 1903.) —The author concludes: that cacodylic acid 


is an exceedingly feeble acid, but that with strong bases it cam formisalts showing 
practically no hydrolysis. This would class it as a pseudo-acid:; and since it is also 
an amphoteric electrolyte, it is held that the. of can also. 


2408. Preparation of Pure Dioxide Reduction 
R. J: Meyer. (Zeitschr: Anorg. Chem. 87. 8. pp. 878-898, Nov. 30, 1903. | Wis- 
senschaftlich Chemisches Laboratorium, Berlin. }+—The: author describes the pre- 
paration of pure cerium dioxide, and finds that it can be reduced in a current 34 

i 
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A miphoteric Electrolytes, and especially Cacodylic Acid. A. Hahtzsch. 


{Ber. Deut. Chem. Gesell. 87; pp: 1076+1084,1904.). Zawidski [see Abstract No. 2408 


(1904)] considered sodium cacodylate to be abriormal because its hydrolysis was not 
of the same order as that'of sodium carbonate.’ The author now’points out that if 
the comparison is made with primary sodium carbonate the abnormality disappears: 
The assumption of Zawidski that absence va occur amphoteric 


Colour Reaclions of aolybaic Acid. E.: (Comptes 
Rendus, 138, p. 200, Jan. 25, 1904.)—The addition of tannin to a solution of molybdic 
acid ‘yields an orange to red colouration in concentrated solution and a yellow . 
colouration in dilute solution, by which the presence of one part in 100,000 can be 
detected, Gallic and pyrogallic acids behave in a similar manner. The colour is 
not affected by boiling, and even in concentrated solution no. precipitate is formed. 
Iron, unless present in large excess, gives no reaction with tannin in presence of 


(2412, Leiden Cryogenic _H. H. F. Hyndman. (Nature, 69. 
pp. 259-261, Jan. 14, 1904. Engineering, 77. pp. 823-326, March 4, and pp. 849-850, 
March 11, 1904,)—<A short account of the equipment, and of the work carried out in 
Kamerlingh Onnes’ celebrated cryogenic laboratory at the University of Leiden. A 
list is also given of the principal researches which have been carried out there. As 
is well known, these researches are published in English in the “Communications 
from the Physical, Laboratory at Leiden,’ and the latter are sent gratis to any 
scientific man. who wishes for them, . The subjects embraced extend from thermo- 


_ dynamical researches on the critical states and condensation-phenomena of binary 


gaseous systems to investigations on magneto-optical and Ce ogunssanan” pheno- 


Silver Plates. E. 'Soc., Proc. 


pay 


78. pp. 124-127, March 7, 1904.)—It appears that considerable difficulties hive been 


experienced with regard to obtaining large sterling silver plates of a constant 
standard. The author has overcome this difficulty, having obtained very con-— 
cordant results. Diagrams are given illustrating the efficiency obtained. 0. J. S. 


2414. Hydrolysis of Casein. Z. H. Skraup. (Ber. Deut. Chem. Gesell. 37. 
pp. 1596-1597, 1904.)—The author. has separated from the products of the hydro- 
lysis of casein several hydroxyamino acids, including caseic acid. This occurs. 
in two. modifications, one melting at 226° C. and feebly dextro-rotatory, the other 


melting at 246° C. and optically inactive. Both seem to yield the same copper salt 
and L. H. W. 


x + 


_ 2415. Thorium in Ceylon. W. Dunstan. (Nature, 69. pp. 510-511, March 81, 
1904, Imperial Institute, March 29.)}—An account of a new mineral found in Ceylon, 
which exists in small black cubical. crystals, is radio-active and is rich in thoria; 
W. Ramsay. (Nature, 69. pp. 588-534, April 7, and p. 559, April 14; 1904.)-+The 
mineral referred to is found to give off helium when heated. Ramsay. considers 
from its behaviour when analysed that it contains very little thorium, and suggests 
the presence of an unknown tetravalent element. The second reference is a note 
mnodifying: the statement that the mineral contains only an insignificant.amount of 
thorium, Its chemical behaviour seems to indicate the presence of unknown elements 
of higher atomic weight than thorium. .T. A, Henry. (Nature, 69. pp. 559-560, 


April 14, .1904.)—Henry brings forward. observations to support the view that the 
mineral examined contains thoria in large quantity. J. J. 8. 
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Coagulation of Colloidal Solutions. J. Duclaux. (Comptes Rendus, 138. 
pp. 809+810, March 28, 1904.)—When a solution of colloidal ferric hydroxide (really 
ferric hydroxy-chloride, Fe.(OH)»Clx) is precipitated by means of potassium 
sulphate «solution, ‘the precipitate has a variable composition represented by 


9. One atom of chlorine is: replaced by a’ molecule of 


sulphuric acid, but only by more than 20 molecules of nitric acid. The 8 8 


Factors of Capillary Pressure Weight. A. 
(Comptes Rendus, 138. pp. 803-806, March 28, 1904.)—It is first pointed out that if 
we take capillary phenomena into consideration we must introduce a new variable, 
say the radius of curvature of spheriles of one phase immersed in another, and ‘hence 
increase the variance by 1a fact which is perfectly obvious and well known.’ In 
the second half of the paper the author considers a system of phasés piled one on 


_ the other and placed in a gravitational field, the varying value of ¢ being taken into 
consideration. The conclusion is arrived at that variance a is 


- 1904.)}—The author replies to Ponsot [see Abstract No. 1853 (1904)]. Discussion of 


the mechanism whereby liquids traverse semipermeable walls. In‘contradistinction . 
to Ponsot, who regards the liquid as passing through in the state of gas, Guillemin 
considers it to forma solid dissociable ee yous neem the case to that of 


gato. Institute of Physical- and at the Hechichute 
a le Blanc. (Zeitschr. Elektrochem. 10. pp. 288-242, April 8, 1904.)—An account 


| of the origin of the Institute and equipment of the laboratories. 


2420. Apparent Dissinution of the of a Feeble Acid i in of a Neutral 
Salt of this Acid. G. Chesneau. (Comptes Rendus,,138. pp. 968-970, April 18, 
1904.)—The. author thinks it unnecessary: to appeal to the ionic theory to explain 
such reactions as the precipitation of nickel sulphide from an acetic acid solution of 
nickel acetate by hydrogen sulphide when sodium acetate is added to the solution. 
According to the author the real reason is the. formation of some alkaline. s : 
by the action of the H.S on the alkaline acetate, which explanation he supports by 
showing that sodium nitroprusside gives a colouration with a solution of sodium 
acetate to which H,S-water has been added, even in the presence of acetic acid, 
The author has therefore demonstrated to himself that under such conditions there 
is a sensible production of the sulphur i ion =e sulphydric ion). — But that i is just what 


the ionic theory says) 


2421, of Diowide under the I of Bodine 
H. J. H. Fenton. (Cambridge Phil. Soc., Proc. 12. pp. 424-426, April, 1904,)— 
The (spontaneous) decomposition of hydrogen dioxide in dilute aqueous solutions | 
appears to be slightly accelerated by the proximity ofradium bromide. ee ge Oe 
were made both with glass Banke with flasks cnated with T. M, 


2422. Electrolysis of Tetra-ethylammo Goetke. 
Elektrochem. 10. p. 249, April 165, 1904. Chemisches Universititsinstitut, Bonn.)— 
On electrolysing a 10 per cent. aqueous solution of tetra-ethylammonium iodide 
with an anode current density of 0:1, tetra-ethylammonium tri-iodide and a little 
iodoform are obtained at the anode. The yield of the former compound is good, but 
the: temperature and current tavours 2 of 
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2428. Elements and W, Ostwald. (Chem. Soc, Journ: 85-86.. 
pp. 506-522, April, 1904, 70. 15-20, mys, 1904, Faraday 


2424. Nuclei Produced by the Mixture of Coal Gas we yon c. Barus. (Phys. 
Rev, 16. p, 885, June, 1903. Paper read before the American Physical Society, 
April 25, 1903.)—While coal gas and filtered air when separate are free from nuclei, 
when they are mixed and then examined by aid of coronas, nuclei are abundantly 


_ present to the extent of 2,000 to 3,000 per cub. cm., showing that chemical reaction. 


(attributable to the presence of sulphur as an impurity) has taken 


2495. Solubility of Homogeneous cal Mixed A Thiel. 
(Zeitschr. Phys. Chem. 48. pp. 641-670, May 22,1908. Chem. Inst. der Bergakademie,, 
Clausthal, Nov., 1902,)—Fourteen possible cases are discussed with reference to the 
behaviour of isomorphous - mixtures. and the of these are 


136. pp. 1577-1578, June 22, 1903.)—By means of dilatometer experiments it is shown 
_ that (1) sulphur and iodine when fused together do not form definite compounds or 


solid solutions ; (2) form a 0°543 and 0°457 iodine,. 


which melts at 65°5° C 


Production of Diamonils Molten Silicates. R. v. Hasslinger and. 
jJ.. Wolf. (Akad. Wiss. Wien, Sitz. Ber. 112. 2b. pp. 507-521, July, 1903.)—A. 
record of 34 different experiments in which various proportions of K,O, Na,O, 


BaO, CaO, MgO, ZnO, PbO, SiO», TiO. and B,O, were, heated. 


toa temperature of about. 1 ,400° C., either in a porcelain furnace or by the use of 

thermit. The proportions were selected to correspond with the matrix with which. 
diamonds associate. The actual mixtures used contained K,CO,, KNO,, Swedish 
felspar, Na,CO,, BaCO;, CaCO;, MgCO,, Pb,O,, ZnO, B(OH), rutile, sand, Al,O5, 
Fe,O,, CaC,, and graphite. The mass on cooling was found in most cases to include. 
carbon in the form of diamond: No details are given of the size of the crystals so- 
obtained. [See also Abstract No. 629 (1908), G. 


Atomic Weight Published 1903. F. W. Clarke. 


(Chem. ‘News, 89. p. 164, March 81, and pp, 173-175, April 8, 1904. From the 


of the American’ Chemical Sotiety, 26, No. 3.)—A short account of new 
atomic weight determinations as given in the Eleventh Annual Report of the Com-. 
mittee on Atomic Weights, 


2429. Preparation of Samaria’ and Atomic Weight of Samarium. G. Urbain. 
and H. Lacombe. (Comptes Rendus, 188, pp. 1166-1168, May 9, 1904.)—The. 
authors describe the preparation, by the method previously given by them, of 
150° gm: of perfectly pure samarium oxide. The ee weight = samarium is 

2480. Radium Milk, WwW. Ackroyd: (Nature, 70. p. 55, May 19, 1904.)— 
In the souring of milk the amount of lactic acid developed may reach 0°80 per cent. 
in three or four days, when the milk solidifies. In view of Lodge’s suggestion. 
(Nature, Oct, 1, 1908), comparisons were made by the author of the rate of acidifica-. 
tion, in two or three days, with and without the influence of radium rays from a 
5. m.gm. radium bromide tube. The differences in five cases did not ‘exceed the 
limit of experimental error, 0°01 per cent. of lactic acid, and ina sixth case, with the 
milk solidified, the difference only amounted to 0°05 per cent. of lactic acid, It 
seems, therefore, that. under normal conditions radium rays have little. or no effect 
on the functions of the lactic acid bacillus. | 7. He Fe 
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2431. Some Binary Compounds of Uranium. A. Colani. (Comptes Rendus, 


187. pp. 882-884, Aug. 10, 1903.)—The author has prepared the sulphide, US} the 


‘selenide, USe and U,Se,; the telluride, U,Te,; the nitride, U;N; ; the phosphide, 
U;P,; the arsenide, U,As,; and the antimonide, U,Sb, of uranium. The general 
method. was to heat the double chloride UCI,, NaCl in a current of the appropriate 
hydrogen compound of the non-metal at about 500-1,000°. These compounds do 
not burn easily in the air, but when projected into the Bunsen flame _— bright 


642, Aug. 6, 1903. Report read before the 10 Hauptversamml. d. Deutschen 
Bunsen Gesellschaft f. angew. physik. Chemie (Section 10), June 8-8, 1903.)—The 
formation of a large number of silicides [see Abstract No. 1283 (19038)] has been 
‘studied by the author. He has now succeeded—using the method described in the 
Abstract to which reference has just been made—in obtaining a number of definite 
‘silicides of Fe, Co,'Mn, and Cr : SiFea, SiFe, SiCo., Si,Co, SiMn, 


2488, Crystalline Kors of BaSiO;. 6H,0. F.M. anges. weiteche: 
‘Chem. 36. 3. pp. 400-402, Sept. 16, 1903. Anorg. Chem. Lab. der Universitat, 
Leiden, July, 1908.)—Notes of a crystallographic investigation of the. salt BaSiO, 
6H,O. It to. the rhombic system, the that of the rhombic- 


2484. of Salts with Oxidisable sie R. ‘Elektro- 
steal 9. pp. 569-572, July 9,;1903.)—This paper is not novel. ‘Sinsilar work has been 


2485. 4 Double Carbide of Chromium and i. and 
A. Kouznetzow. (Comptes Rendus, 187. pp. 292-295, Aug. 8, 1908,)—By two 
-different methods the authors prepared samples agreeing with the formula 
‘W.C, 8Cr,C. ; by heating together in the electric furnace, in one case sesquioxide of 
-chromium, tungstic acid, and carbon ; in the other, metallic chromium and tungsten - 
with a small quantity of carbom and an excess of copper. This double carbide is 
very stable, not being attacked by the ordinary acids and reagents ; it is exceedingly 


hard and non-magnetic. The solvent used by the authors was a mixture of 


2486. Action ‘of Ammonia on Copper ‘Sulphate Solutions. J. ana 
y Forssall. (Amer. Chem. Journ. 81. pp. 268-298, 1904.)—The authors determined 
the lowering of the vapour pressure of a solution of ammonia, produced by adding 
‘copper sulphate, by a modification of Gaus’s method. As a result it is found that in 
dilute solutions only one complex, Cu(NH,),, is formed, the whole of the copper in — 
‘solution practically passing into this form. With higher concentrations of ammonia 
a small quantity.of a complex, Cu(NH;); is produced, which amounts in approximate 
normal solutions toahont 8 per cent. of the total copper present. 


Hydrates of) Nitric Acid. F. w. Kiister. (Chem. Zeit. 28, 198-196, 
1904. Soc. Chem. Ind., Journ. 23. pp. 251-252, March 15, 1904. Abstract.)}—An exami- 
nation of the freezing-points of nitric acids of ‘gradually increasing strengths (made 
by Kremann in reinvestigation of Erdmann’s work) showed that two maxima exist 
corresponding to the hydrates HNO,.8H,0 and HNO,.H,O, and three minima 
indicating cryohydrates. The two hydrates exist in both the solid and the liquid 
form, the trihydrate being the more stable. None of the a. ee mentioned by 
Erdmann were found. | LHW, 
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2488. Bibliography ofthe Colloids... A. Mailer. (Zeitschr. Anorg. Chem. 
39, 2.-pp. 121-161, April 2, 1904; Techn. Hochschule, Wien.)—The German to 


2439. Salts of Tetravalent Tin. AL Robentividi ane 
nL Aron. (Zeitschr. Afiorg. Chem. 39. 2. pp. 170-174, April 2, 1904. Wissen- 
schaftlich.-chem. Laboratorium, Berlin, Feb. 11, 1904.)}—The author has prepared 
the pyridine salt of hydrostanni-iodic acid, (CsH.N)..H.Snl¢, and the quinoline 
salt, (C,H,N)..H.SnI¢. Also the sodium and_ potassium stannitartrates, 
K{SnO)C,H.0¢ .5H,O and Na,(SnO)C,H,O¢. The of 


“9440. Properties of the Seed the Coster’ Oit Plant. Urbain and 
L Saugon. (Comptes Rendus, 188. pp. 1291-1292, May 24, 1904.)—It is shown 
that the cytoplasm can saccharify starch and invert cane-sugar as well as hydrolyse 
esters. It is further shown that these various Po weal actions can be effected 

Relation of M Minss Physical Affinity to B. 
(Amer. Journ. Sci. 17. pp. 487-458, June, 1904.)—The author has studied the concen- 
trations of solutions of different salts at which growth of various seedlings ceases. 
The addition of sand diminishes the poisonous action. [In this paper the author 
condemns mostfrankly the ‘application of the theory of electrolytic. dissociation to 
physiological problems, believing that his experimental results, and those of others, 
are not in harmony with the theory. Judged by the theoretical discussion of results, 
however, the author shows himself ignorant of even the elements of the theory, nor 
does he appear to have heard of hydrolytic dissociation. The changes in concentra- 
tion produced by. absorption at the surface of finely divided solids, seem also to have 
escaped his notice. Whatever weaknesses the theory of electrolytic dissociation 

may, have, the preset indictment cannot be accepted as a very serious one.] A. F. 


“2449. Citiary Motion. R. Ss. Lillie. Journ. Physiol, 10. 
pp. 419-448, 1904.)—Solutions of sodium salts destroy cilia, but potassium and 
ammonium salts do not act so quickly ; the action of sodium salts is unaffected by 
addition of other anions. Most kathions exhibit antitoxic action varying. with the 
valency, the order in the heavy metal kathions being that of the metals in the 
solution-tension scale. The H ion shows marked antitoxic action in dilutions of 
N/6400 to N/12800. The amount of a given kathion needed, to counteract the toxic 
of a increases with increase in valency of the anion of that salt. 


2448. Theory. Dissociation?’ P. (Chem: News, 89. 
p. 82, Feb. 12, 1904.)—In this letter the author points out that the results obtained by 
J. W. Richards (Chem. News, 89. p. 31, 1904) in his ‘calculation ‘of the heat of 
neutralisation of caustic soda by hydrochloric acid are purely accidental. Richards, 
in his calculations, determined the values for the particular concentrations used by 
Thomsen in his thermochemical experiments. If, however; he had taken other 
dilutions, ¢.g., a solution ten times as dilute, the calculated values of the heat of 
neutralisation would not at all agree with the; experimental, owing to, the great 
change in osmotic pressure, there being a difference of as much as 3,000 calories. The 
author also points out that an ionised salt, such as potassium chloride, poses as two 
- gas molecules and not as one in its osmotic pressure, whereas steep to Richards 


- 
3 
‘ 
ite 


